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List of Instruments Certification for Water Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 22CH650 13 May 22 12 May 23 -
HA9IM0047 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 - ;
HEC-TISI-TIS1T025

T'EL. 0-2717-3000-27 FAX. 0-2719-0484 CALIBRATION 0008

Cert.No.: 22CH650

Page.: 10f3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HASMO047
ID No. : UAE.EFM.005/2563(EFM.pH.05/63)
Condition As-Received: Used Item
Received Date : 29 April 2022
Calibration Date : 13 May 2022
Reference : 2204-0781WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Ambient Temperature : 26 & 256) "G
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : n

Approved by :

{/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 19 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificite may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

lnasluemuny
A 0041259
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Condition of this calibration result

1. Reference Standard Instrument

Instrument

1) Document Process Calibrator
2) Ref. Standard Thermometer

Serial No.

ID No.

46530031 130RCO0S8

2188080 130RCO044

Cert. No.
21E3245
2111273

Cert.No.:
Page.:

22CHB50
20f3

Due Date
07 Oct 2022
21 Nov 2022

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.983
pH 10.015

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
788995
766822
794124

Exp. date
01 Jan 2024

04 Sep 2022
14 Feb 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
+mV k
pH mV mvV pH ( )
pH Meter 4.00 177.48 177.7 4.00 0.058 2.00
S/N.: HASMOD47 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -177.0 10.00 0.058 2.00
a
LONAITUAIUAN

a 1108698



Cert.No.: 22CH650
Page.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 131.3 0.011 213
S/N.: 990C0199 6.983 6.98 -43.3 0.012 2.07
6.983 6.99 -43.7 0.011 2.00
10.015 10.02 -215.3 0.013 2.13
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 89652
- Serial No. ; 990C0199
Dimension of probe;
- Length : 95 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°C) (°C) (°C) (£°C) k
25.0 25.004 25.0 -0.004 0.13 2.00
30.0 30.005 30.0 -0.005 0.13 2.00
35.0 35.012 35.0 -0.012 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-000-

Wl -

nasluemuny
a 1108697
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WounaAx - §uAN WA, 2565

List Certificate Instruments of Laboratory for Environmental Quality Analysis.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 2

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration [ Calibration*
Laboratory Instrument/Equipments (ﬁ‘tumwﬁﬁ)
1 |pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
1230525212 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo SevenCompact 5220/ National Food Institute, 2203527-001-01 5Jul 22 4 Jul 23 -
C113432421 Ministry of Industry, Thailand
3 |Analytical Balance Total Dissolved Solids (TDS) Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) Suspended Solids (SS) C009071872 (Thailand-Japan)
4 [Hot Air Oven Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
5 [Analytical Balance Fat Oil and Grease (FOG) Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |BOD Incubator Biochemical Oxigen Demand (BOD) Arco ucCa4-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
(UAE.WAO.015/2561) (Thailand-Japan)
7 |BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.WAO.018/2551) (Thailand-Japan)
8 [COD Reactor Chemical Oxigen Demand (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2209-0184 1 Mar 22 1 Mar 23 -
(Heating Block) H018500I
9 |Digestor Unit Total Kjeldahl Nitrogen (TKN) FOSS 2520auto / National Food Institute, 2202361-001-01 4 Apr 22 3 Apr 23 -
TECATOR 91794469 Ministry of Industry, Thailand
10 |Distillation Unit FOSS KT8100/ FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052




LNUNISAARINATIVEDUNANSEN VAN DN
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WounaAx - §uAN WA, 2565

List Certificate Instruments of Laboratory for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments (ﬁ‘tumwﬁﬁ)
11 JUV-VIS Spectrophotometer Nitrate-Nitrogen Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Nitrite-Nitrogen Technologies MY15410009
12 [UV-VIS Spectrophotometer Ammonia-Nitrogen Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
Total Phosphorus 2021-064
13 [Incubator Total Coliform Bacteria Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 -
Fecal Coliform Bacteria V615.0187 (Thailand-Japan)
14 |Incubator E. coliform Bacteria Memmert IPP 260 / Technology Promotion Association 22TM503 3 May 22 2 May 23 -
V618.0033 (Thailand-Japan)
15 |Water Bath Memmert WNE 14/ Technology Promotion Association 22TM565 7 Apr 22 6 Apr 23 -
L414.1407 (Thailand-Japan)
16 |Water Bath Memmert WNE 14/ Technology Promotion Association 22TM564 7 Apr 22 6 Apr 23 -
1414.1410 (Thailand-Japan)
17 |Analytical Balance Mettler-Toledo MS603S / Mettler-Toledo (Thailand) Ltd. 2058-096-040722-ACC 7 Apr 22 6 Apr 23 -
B007010311
18 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -
802664 (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

At least 1 time per year.

Certificate Page 2 of 2




Calibration Certificate

Certificate No.: 2202093-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 2 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of §

Equipment: pH Mater
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAEWAS.003/2553
Order No.: 2202003
Operation No.: 2202093-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by MrManas Somsak Approved by

Specialist { M.

Manager, Division of Calibration Laboratory

Date of [Esue: 21 March 2022 Responsibie for the Technical Management Team

The uncerainties are for a confidence probabdlity of approximataly 95%,

e measurement capabiity of the laborstory and ks raceabify o recognized national stendacds and io the unis of measuremend reslized al
comesponding naticnal slandards laboraiory. This carificale may not be maroduced ofher than in full excepi with ihe price willen apaeval of

MaSoral Food [retiule L}
F-C5-008 Ravisom; 00 Gate: 141261 lﬂﬂﬂﬂﬂﬁ"lﬂﬂﬂ

Calibration Report

Cerificate No.: ZE02083-001-01
Equipment: pH Metar Resolution: 001pd  ; Tmv
Manukacturer: METTLER TOLEDD Madal SevanEasy pH
Sertal No: 120528212 Type: Bench top
1D New: UAE.WAS, DO/Z553
Date of Calibration: 18 March 2022 Page 2 of §
Lacatian: Chamical Calbration Lebansory. Nasonal Food (rnetbuie,
Environment Condition: Ambient Temperature: | 230 £ 1.5 1 G Relative Humidity: | 485 £ 5 ) %

Condition of Equipmani: d Cenditian

Condition of this Results of Calibration

1. Calibratian Methad I house methad | W-CC-002 based on drecl méasur by uging slandard vollags calbrator and cerifed

rafarence matsnal (CRAM)

2. Refererce Standards | Cerlifed Ralerance Matarial

Istrsments Serial ! 10 Mo, Manufacturer Certificate No. Due Dearte
Z1 D Valiage Cadbraior 2TAE0AT Fluka SCL-21F-DEET 24 June 022
22 Digital Themiomedar 2708007 Fluke CC-B40502-01 30 Octobar 2022
23 Therma-Hygro Meder dnashl BTH Q0S80 PONPE aRM.Zrar 15 Novembaer 2022

Certified Reference Material Lot No, Manufacturer RefN Expire Date
24 pH butter 4 (Prmary pH buffer Solgon) TROO1Z CFAcham FHHIELS 1 Novambar 2023
2.5 prl buller 6.565 (Primary pH bulfer Solsfon) TBOO13 CPAchem FHIT.LS 21 Newamiber 2023
26 pH buffer 1001 (Prmary pH buffer Sclusion) TEOO1E CRachem PH2HLE 21 Nereamber 2022
2.7 pH buller 7.00 (Siandand pH bufler Selutian) TTES4D CRAchem FHIOT.LS B Mevambsar 2022

. This cerification is traceabls to The Insmatianal System of Unt (51 L

3.1 Inssrurnents No.2.1 miough MNSC-TISI-TES 17025 Laberatory Accredilion of Callorasion No 0I5
3.2 Instrumenis No.2.2 finough HEC-TISI-TES 17025 Laboratory Accredition of Callbragion NoO0E1
3.3 Insfrumanis MNe2.3 Hincugh MSC-TISI-TES 17025 Laboratory Accredition of Calbrafion Mo 0262

leral Mo, 241028 traceabls o F g rethod- Hamed cell uaing calbrated
rmeemedar, barameier, and naravolimster The Stands:
preparatian and certified by CPAchem Lid b acomdied o
and ESCVIEC 17028

3.4 Cersfied Referenc

3.5 Carifiad Reference Maierial Mo, 2.7 lraceakle o EIM RafM HI-T LotN 30.04.2020; BIM RefN HI-8 LaiN 28
Rafd HI-E Lot 30,04 2020; BIM RafN HE-10 Lo ;
Standard Spiutian preparatian and certified by GP
accredited o 50 17034 and IS0NEC 17025

4. This cerificats was canifisd only for the instrumant we calibraied

5. Thia resull of CARbration was Iound Scourals &6 shown on J6% and pace of caReation anly.

F-C5-012 Revision: 00 Date: 14-12-61
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Cartificate No.:

Calibration Report

22020:83-001-01

Equipment: pH Metar Resolution: 001 pH 1my
Manufacturer: METTLER TOLEDO Maodel: SavanEasy pH
Serial No.: 1230626212 Type: Bench top
10 Me.: USEWAS G255
Date of Callbration: 14 March 2022 Fage 3ol S
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensasion at 25 °C |
Nomingl DC Woltage Standard #verage Indicator Reading Uncertainty Coverage Factor
pH (mv ) my pH [&mV | [k}
o 414917 414 0.00 0.58 200
| 2 235811 F1] 2.00 D58 i}
[ 4 177.482 178 400 2] 200
B 59.158 58 &.00 ose 200
7 0.001 Q v.a0 058 0
8 58,155 -58 00 D5 20
0 ATTAED ATT -I 10.00 058 00
12 285812 -286 | 1z.00 0us 200
14 414.118 414 | 14.00 058 o
2, Gallbration of pH Mater with Elactrods | Manual Tempersture Compansasan at 25 °C |
Equipment: #H Eleclrode Type: Combined Elecinods
Manufacturer: METTLER TOLEDO Modal: InLak Soids
Serial Nou B453043 ID.Me, Ni&
Performance of Electrode system [Three-Poim Calbration at pH4, pHT and pH10)
Certiflod Value fosrage iniicatoy Rasrlog Relathee Sloge (%) Uncariainky Coverags Factor
@25 °C {pH) PH my [zpH) {k}
4008 4m 172 8.1 .anT 200
688G 68T & - 04074 200
1005 10,09 178 ars 0080 200
6083 698 -3 - 0.a0a2 200

L

F-C5-012 Revision: 00 Date: 14-12-61

Certificate No.:

Equipment:

Calibration Report

Z202083-001-01

Digital Tharmometer with RTD (pH Matar)

Resalution: 03 G Model:  SavenEasy pH
Serial No,; 120525212 IDNo:  LIAE WAS DI85
Manufaciurer: METTLER TOLEDCH
Date of Calibration: 16 March 2022 Page 4 of §
Location: Chemical Calbraton Laboratory, Matioral Food Insibule.
Envirenment Condition: Armibient Temperaiune (R0 10 Y e
Relative Humidity [ 50 £ 4) %
Condition of this results of Calibration:
1. Calioration Method © - In house mathod: W-TE-D25 by comparison with standand thermomatar,
- The Calibration is determinad by comparirg with a known lemperaiore
from a standard ressiance thermomeier,
The temperatre scale in use at this laboratory is the Infermational
Temperatura scale of 1990 TS-80 )
2. Refarance Stardard Instrument :
Instrumant Model Sarial No, Cartificata No. : Due Date ! Thraugh
HaMDHELD THERMOMETER 1523 2118154 |
PSL-T0B51/84 24-Jun-22 | TISTR
Platirum Resistance Tharmomeier (FRT) S52TA BTT332

Support Equipmant

3. This canificate & iraceabls to hilermational System of Units (S1 Units )

4, This c

=

B. Conditizn of Calibrated item :

7. Result af Calibration ;

» was oertified oinly for the: in:

ment we calibrated

Gaod

Withawd adjustment

5, This rasull of calibration was found accurate as shown an dabe and place of calibration anty

F-C5-012 Revision; 00 Dabe: 14-12-81

- Low Temperature Bath (ISOCAL-6), Medel: Eurcpe-5 Plus Basic, 5/M: 3418922
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MNEC-TISI-TIS 17
CALIBRATION DDET

Calibration Certificate
Calibration Report

Certificate No.: 2203527-001-01
Client name: UNITED ANALYST AMD ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Certificate No.:
Bangchack, Prakhanong, Bangkok 10260

Equipment: Digital Tharmameter with RTD [pH Meter)
Resalutian: 04 °¢ Modet  SevenEasy pH
Seral Ko 12305 10 Mo LIAE WAS (032552 Page 1of 5
Manufacturer METTLER TCLEDD
Date of Calibration: 16 March 2022 Page 5015 Equipment: PH Meter
e " d . Manufacturer: METTLER TOLEDO
Calibration point: 150, 25.0 and 380 *
Calibration result:
y Model: Seven Compact $220
The prabe was immersad in iquid bath ar dry bath o a minimum depthof 120 mm
Description of probe, model © [ 5N hA
Serial No.: C113432421
Dimensicn of probe ;| Diamatear 3.5  mm.. Length 155 mm,
Sheath maiedal ; Stairiess Steel
T ID No.: UAE WAT. 0092564
L tai
UUC* Reading  [C) s Correction Value (°€) Uroarsiaty
Temperature {"C) £ o)
: Order No.: 2203527
15.2 15.001 0.2 0.090
2532 25002 0.2 0.089 5
Operation No.: 2203527001
| 32 8002 0.2 n.oas
Mot UG : Urit Uinder Calibeation .
Date of Receipt: 30 June 2022
Date of Calibration: 5 July 2022
Calibrated by Mr.Worapob Sooktang Approved by
Scientist
Manager,
Date of lsgue: § July 2022 Responsible f

Thi uncemainties ar for a confidence probability of approximately 936%.

e i issuwed in accord;

with 1ha
L cad y af the | 5

The rapart ungenainty of massuremant wis based on standard uncenainty multiphad by coverags factar k= 2, providing a ||
approzimataly B5 %,

_______ End -—-—-— F-C3-009 Revision: 01 Date: 20-04-65 Y
F-CS-01Z Revisson: D) Data: 14-12-81 - a | SO08 sSEsmsrual =uns 35 FUUSSIUSUELETS L0 TEELD ILELTOWESE DEOFULETILInS laﬂms1“ﬂ']uny Ll
andad sl Q
U0 Sol 36, Aney Amarn Foad, Bang Yikhan Suodsricn, Bang Fhler Oaricr, Banckok LOYD0, Thailand o
u

T +55(0] SLPE BEER Fax +E6([) SL=e 8505 rfantt
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= 3
=
LTE ik = %ﬁf
far I 3 i rl
& iued EALRATION Bb61
Calibration Report
Certificate No.: 2203527-001-01
Equipmant: P& Mesar Resolution;  0.01 pH 1my
Manufacturer: METTLER TOLEDD Moded: Sevan Campact 5220
Serial Ne.: C11343247 Type: Bench iep
1B Now: LIAE WAT Q02564
Date of Calibration: 5 Juky 2022 Page 2od 5
Location: Calibration Laboratary, Mational Food Institute
Environment Condition; Ambient Tamperaturs § 2?5 15 | °C Relative Humidity: | 53 =35 | %
Condition of Equipman:; Good Cendisan
Congdition of this Results of Calibration
1.Calivration Method In hause method | W-CC-002 based on direct measurement by using standard voltage calibrator and
certified refersnce maberial [CRMW)
2. Raferanca Standands | Cenified Referance Materal
Instruments Serial § ID Ho. Manufacturar Ceriificate Mo, Dus Date
Z1 DC Valtage Calibrator 2r0a007 Fluke Z2E1958 une 2023
22 Dig=al Tharmamatar Fpi Fluke CC-B40509-M1 30 Oelober 2022
23 Thermo-Hyara Matar NFLETHICSTE PONPE CR22-0351 18 Fedruary 2023
Cartifiad Referance Maigrial Lot Mo, Manubacturer Befd Expire Date
2.4 pH buffer 4.008 [Primary pH buffier Solution) BOS203 CPAchem PHZIELS 21 Apnl X024
2.5 pH buMer 6.5685 [Primary pH buffar Solutian) BOS204 CPAchem 21 Apnil 024
2.6 pH buffer 10,01 (Prmany pH buffier Salutian) BOS205 CPAzhem 2 April 2023
27 pH buffer 7.00 {Stardard pH buffer Soluticn) BOS206 CPAchem FHIOTLE 21 Apeil 2023

3. This cedificaticn is traceable % The Intemational System of Uni (51 Ui}

3.1 nstruments MNo.Z 1
3.2 Insiruments Mo.2 2
3.3 Inslrumesnls Mo 2.3

3.4 Certified RefSerence Maierial No

3.5 Cerified Reference Masarial Mo 2.7

thraugh
thraugh
thraugh

24028 traceabia o

traceabie o

&, This cartificate was cedified only for the instrument we calirated,

KSC-TISI-TIS 17025 Laboralory Accredition of Calibratian Mo 0075

KEC-TISI-TIS 17025 Laboraioey Accredition of Calibration No. 0061

HNESC-TISI 025 Laboratory Accredition of Calibration No 0292
Primary measuremnent methad- Hamed cell using calibrated
thermomater, harcmater, ard nanovokmater. The Standan Soiution
praparation and cartified by CRAcham Lid is acoredited to IS0 17034
and ISVIES 17025

BiM Reft HI-2T Lot 04.06.2021; BiM RefM HI-Z8 LotN 23.05,2021;
BIM Reftd HL2T Loty 04.06.2021; B Refd HI-28 Lath 28.05.202
Standard Solution preparation and cerilied by CRAcherm Lid s
accragitad 10 150 17034 and ISONEC 17025

6. This result of calibration was found acourate a5 shawn an date and place of caliration only

F-C5-012 Revisian: 01 Date: 20-04-65

EO0E CSaEHASNLELSUINS 35 MUUSSIUSUSUMS 10700 TS ILELNIWSE. MEUrun LaS mﬂ:mil“ﬂ'n.lﬂ“ .

2008 Sol 35, Arun Amarn Road, Biang 71 Khan Sutdsinct, Bang Fhiat Osfich Bangkok 10700, Thalland
Tel +E5(0] cLod BE0g Fae +EE[0) 2Las BELE

nfiocth

, he

Calibration Report

L

g BNt
gl

MEC-TIZI-TiS 17026
CALIBRATION 0081

Certificate No.: Z203527-001-01
Equipment: pH Meder Resolution: 0.07 pH imy
Manufacturer: METTLER TOLEDO Model: Sewan Compact 5220
Serial No.: C113432421 Type: Bench tap
12 New: LWE VAT O0I2564
Date of Calibration: 5 July 3032 Pagadof 5
Calibration Results:
1. Calibration of pH Meter [ Manual Temperature Cemparzation al 25 °C }
Morminal OC Voltage Standard Average Indicator Reading Uncertainty Covaraga Factar
pH [mV¥] my BH [2mWV) (L8]
a 414117 414 o0 0.5 2.00
r} 295811 285 200 0.58 200
| 4 177.462 17 4.00 0. 20
1 L] 59,150 50 EOD 0.58 2.00
7 40,001 ] a0 0.58 200
a -59.158 -58 BOD 0.58 200
1 ATT.AE3 AT 10,00 0.56 200
12 -325.812 208 1200 .58 200
14 -414,119 =414 14.00 D56 200
Z Calibration of pH Meder with Electrods [ Manual Temperatura Compensaon at 25 °C
Equipmeni: pH Elecirade Typa: Cambined Elecirode
Manulaciures: METTLER TOLEDD Model:  InLab Experl Pro-ISh
Serial No.; 2x10418 1D.Na. A
Performance of Electrode system (Three-Paint Calbraticn a1 pH4, pHT ang pHI0)
| |
A ind Fenading |
Certifiad Yalua o Ralativa Slopa (%) | Uncenainty Coverage Factor |
@25 *C {pH) pH mv | (tpH) 1k |
4.008 4.010 1E2 = 00071 200
1 B.B50 14 0.0 10075 200
10008 | H0.010 168 ara 2.0083 200
6985 [ B.530 E 2 0.0087 200

F-C5-012 Revision: 01 Date: 20-04-55

200E dagasruESurE 30 NuuSsFLE ELnS U ALTIEL ISR NS I RS lﬂﬂ:ms “ﬂ'n]ﬂ.“ e
2008 Sof 35, Arun Amarn Foad, Bang i has Subdisincs, Sang Phist Dieict, Bangkok L0700, Thaland

Tet +EE] cLeod BEES. Fax +BEOl ehad BEHS

nfiorth
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B Doty 1
; NEC-TISLTIS 17028
CALIBRATION DDE1
Certificate No.: 2203527-001-01
Equipment: Digital Thermometer with RTD
Resciution: {1 of Model:  Seven Compact 5220
Serial Mo.: C113432421 ID Mo UAEWAT.D09,/2554

Date of Calibration:

Manufacturer: METTLER TOLEDO

5 July 2022 Page 5of §

Calibration point:
Calibration result:

15.0, 25,0 and 35.0 ¢

- The probe was immearsed in liguid bath or dry bath to a minimum depth of 120 mm.

- Description of probe, model @ - SN

Dimension of probe ; Diameter 9 mm,, Length 120 mm.,

Sheath material :  Stainless Stesl

UUCH* Reading Standard Correction Value Uncertainty
(°c) Temperature (°C) ("c) + (°C)
15.1 15.038 -01 0.12
25.1 25.038 -0 0.12
352 35.024 - 0.2 0.12

) % ,’ﬁ\\; THALND
SERE
Calibration Report
Certificate No.: 2203527-001-01
Equipment: Digital Thermometar with RTD
Resolution; 0.1 °C Model:  Seven Compact 5220
Serial No.:  C113432421 ID No.:  UAE.WAT.009/2564
Manufacturer: METTLER TOLEDO
Date of Calibration: 5 July 2022 Page 4 of §
Location: Calibration Laboratory, Mational Food Institute
Environment Condition: Ambient Temperature 2% + 1 %
Relative Humidity 48 % + 3 W%
Condition of this results of Calibration:
1, Calibration Method : - In houss methed: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a2 known temperature
from a standard resistance thermometer.
= The temperature scale in use at this laboratory is the International
Temperature scale of 1990 { IT5-90 ).
2, Reference Standard Instrument :
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5997 NATIONAL
Platinum Resistance Thermometer (PRT) 385 509201 TRRERERAL HERe ]N;ﬂ?l'ﬁTE

Support Equipment :

- Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N; 341592/2

. This certificate is traceable to International System of Units (51 Units).
. This certificate was certified only for the Instrument we calibrated.

o B W

. This result of calibration was found acourate as shown on date and place of calibration only.
4. Condition of Calibrated item :  Good
b4 | Without adjustment I:I After adjustrment

7. Result of Calibration :

F-C5-012 Revison: 11 Date: 20-04-65

1
2008 pauReruaiSLINs 36 NMULESUSCELINS Byl rasil s msorus s mﬂms‘l“ﬂ'n-lﬂ.
BO00E So 95, Anon Amann Road, Bang ¥ Khan Subdsiict;, Bang Phlal Dercy, Bangkos 10700, Thaland
Tel +BE|O) 2L2= 8EE8. Fac +6E[0] 2k22 B5LS

rfl.ort

Mote
- WUC* : Unit Under Calibration

The report uncertainty of measuremeant was based on standard uncertainty multiplied by cov
providing a level of confidence of approximately 95 %.

F-C5-012 Revision: 01 Date: 20-04-55

|
2008 DEEEsrUBUSLINS. 36 MLLISSILSLSHUNS KEoUToE L IS TOLEE. S arus e lﬂ&m'ﬂ&lﬂ'nlﬂ i
=008 Sai 36, Arumaman Road, Bang ¥l khan Subdsnct, Beng Phat Ciericr, Banghkok 10700, Thaland t

Tl +EE[0) SLEs 8688 Fax +65(0) 2Les B5US nfl.acth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) jlam
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES , \,\: ki \
ANLUANG BANGKOK 10250 A

$34i4 PATTANAKARN ROAD 501 18, SUANLUANG, 51
o NEC-TIBI-TIE1 TRZF
TE 271 7-200N0-2 FAX. 0-271%-5484 CALIBRATION 008

Cert.No.: 22MM210
Page.: 1ol 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No. : cooaor1872

ID No. : UAE WAD.012/12563

Submitted by : United Analyst and Engineering Consulant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
{ ) Pomnthippa Tameyakul

{.f) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

15 °Cto 40 °C
30 % to 80 %

Kunchit Promprat

29 April 2022

The Uncertainties are for a confidence probability of approximately 95%

tanenshiwitiai

Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0B01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - FORC138 MM-0008-21 3 Feb 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer

4. This cerificate is not cerified for any commercial transaction,

5. This certification is traceable to the International System of Unit.

Result of calibration | ) Without Adjustment [ * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 q
81 g o 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurameant Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) (g) (a) (xmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment ;
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
B0 0.000008
200 0.00005

tanan3ldahia
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Equipment : Electronic Balance Cert.No.: Z2MM210
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2204-05420C-1

Result of calibration

A mass of 100 g was placed to various position on tha pan.
The weighing machine reading error obtained is given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) {g) (g) (a) (g) (g)
-0.0002 =0.0001 0.0000 =0.0002 =-0.0002 0.0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) (g) (tmg) (k)

Unload 0.00000 0.00000 0.016 213

0.05 0.05001 -0.00001 0.016 213

0.1 0.10001 -0.00001 0.017 2.11

1 1.00002 -0.00002 0.018 205

3 £.00003 -0.00003 0.026 200

20 20.00008 -0.00008 0.049 2.00

50 50.00010 -0.00010 0.080 2.00

&l BO.00014 -0,00014 0.15 2.00

100 100.0001 =0.0001 0.21 2.00

150 150.0001 -0.0001 0.29 2.00

200 200.0001 -0.0001 0.35 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing & level of confidence of approximately 85 %.

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK |

TEL.0-2707-300-27  FAX_0-2719-0484

Cert. No.: 22TM1480

Page: 10of 3
Certificate of Calibration
Equipment : Haot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B216.1656
ID No. : UAE WAD.027/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Fioor 2

Received Order : 19 October 2022
Calibration Date : 19 October 2022
Ambient Temperature (26+10)°C

Ralative Humidity : (80 +30)%

Calibrated by : Preecha Hiahib

Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
{ ) Malee Butkruea
{ v Suwit Imjai

Issue Date : 31 October 2022

The Uncertainties are for a confidence probability of approximately 95%

A 0046800
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Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received : Used tam Page: 2of 3
Referance : 2210-05750C-1

Procedure Used :-

Calibration were conducted using calibration procedura CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermecouple Type T,

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial Mo. Cert. No. Due Date
1 1 Data Acquisition 349704 MY41021843 Z2LM4 10 Jan 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- {*) Without Adjustment

Function of UUC* ; Tamperature Source
Fresh air setting : Close Environment during calibration
e e e Baginning Finished
/4 . 7 Temp. ( °C ) 20 30
REL.Humid. | % ) 47 40
2 G AC Supply ( Volt ) 221 220
g Inatd
°
" 8 "™ |8 Ref. Std. ID No.: @
T 7 Calibration Point
Wiz o /
. = “b Position:| (104)°C | (140,180)°C
d?h-
1 18-D4RTD-01 | 21-04TC-0
2 18-04RTD-02 | 21-04TC-02
3 ] 3 18-04RTD-03 | 21-04TC-03
Probe [nstallation Details : Dimension of Chamber : 4 18-04RTD-04 | 21-04TC-04
g= 50 om D= 033 m 5 18-04RTD-05 | 21-04TC-05
b= 50 om W= 040 'm 6 18-04RTD-06 | 21-04TC-06
c= 50 em S 040 m 7 18-04RTD-07 | 21-04TC-07
e il 8 18-04RTD-08 | 21-04TC-08
9 (ref) | 18-04RTD-08 | 21-0D4TC-09

AFITLNAY

a 1133252

Equipment : Hot Alr Oven Cert. No.: 22TM1480

Condition As-Received ; Used ltem Page: 30of 3

Reference : 2210-05750C1

Result of Calibration :- { *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc uuc* Temperature Temperature Overall Oncartaluiy Coverage
Point Setting | Reading stability uniformity Variation Factor
[°C) LG (PG ) [£7C) 1°C) ('c) (£°C) k
104.0 104.0 104.0 0.061 1.3 3 0.42 ¥
140.0 140.0 140.0 0.14 23 2.4 1.1 2
180.0 180.0 180.0 0.21 3.5 a6 1.3 2

Calibration Measured Temperature | “C )
Paint Paosition
(*C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103,076 | 103.876 | 103.777 | 104.124 | 104667 | 104,426 | 104.012 | 103,828 | 104.370
140.0 138,189 | 138.188 | 138.808 | 139.550 | 140.266 | 139.622 | 139.293 | 139,385 | 140.369
1680.0 177.830 | 179.267 | 178643 | 179,753 | 181.011 | 180,083 | 179.496 | 179.743 | 181.278

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensol
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homoganeity within the chamber under steady-state conditions.
Ovaerall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UuC* : Unit Under Calibration

Mote @ The reported uncertainty of measurement was included stabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 85 .

-olo-

a1 luAIUY
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O NSC-TISI-TIS 17025
CALIBRATION 0081
Calibration Certificate
Certificate No.: 2202934-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2202934
Operation No.: 2202934-001
Date of Receipt: 13 May 2022

Date of Calibration: 13 May 2022

Calibrated by  mr.Manas somsak Approved by
Specialist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 25 May 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards |laboratory. This certificate may
not be reproduced cther than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

2005 Sal 35, Arun Amarn Road Bang ¥ Khan Subdiskicy, Bang Frlar Disrict, Bangkok 10700, Thaland
| Tt +EE0l PLE2 SEB8. Far +BE(Ol S4ES BELS AR

]
| 2008 HaESSFUaUSLRS 35 MLLSSrUSUELUINS smaLnaaon wlmroud NSanUILES. mmslu ﬂ')Uﬂ‘.%
=

Foundation: for indush evelonment I { Food nshn NSC-TISLTIS 17028
4 fietial Lasaraton: Sern CALIBRATIGN 0061

Calibration Report

Certificate No.: 2202934-001-01

Equipment: Electrarec Balance Manufacturer: METTLER TOLEDO
Model: X5RI04 Raesolution:  0.0001 g
Serlal No.: C117535043 ID No.: UAE.WAS.012/2564

Capacity: 220 o
Date of Calibration: 13 May 2022 Page 2 of 4
Environment Condition: Ambient Temperature 223 + 0.0 °C  Relatve Humidty: 47 + 3 %
Place of Calibration:  Balance raom (Water Analysis Urit), UNTTED ANALYST AND ENGINEERING COMSULTANT €O, LTD.
Condition of Equipment coad Conditiza
1. Cafibration Method: NFI Method 'W-Ma-001  In-House Method based on UKAS Lab 14 : 2019
2. Refargnce Standards:

Reference Standard ~ Model Serial No  Calibrated By Certificate No.  Due Date

Standard Weight Class E2 1mg to 200g BSD55E75T2 TCS MZ2041375 23 April 2023
Therma-Hygra Meter PONPE 430  NFLETHOMO/1E  Quality Rebarn QR22-0350 18 February 2023

3. This certification is traceable to 51 UNIT

4, This certificate was certified only for the instrument we calibrated

5. This result of calibration was found acourate 83 shown on date and place of calibration oaly,
1. Repeatability of Reading:

Nominal Value [ g } Standard Deviation of Reading tal
100 0.000033
200 0000032
2. Off-Center Error:
A mass of 50 g was placed and maved to variaus pesition on pan,

The balance reading obtained is given in the table

W ‘ r?\

/

o w & S

1 2 [ 3 4 5 [ (Mzdmum Difference)
Lo 3l g a1t o 3fC o 3]C g 3|C g3 g}
50,000 50.000 50.000 50,000 50.000 50.000 0.00d

F-C5-012 Revision: 01 Date: 20-04-65

E005 Sol 36, Aot Amann Resd Bang Y1 xhan Sobdsmict, Bang Phat Digiict, Bangeok 1OFO0, Thakarc]
Tel +BE(0) =Les 868E T Fas +66[0) L2 85LS A acth

L}
CO0E BoESSrLai BLMS 36 NULASTLSLISLINS. Kl maskiun WU Towss neanuuniLFe lﬂﬂaﬂ'\{l“ﬂ']ﬂﬂl%
L
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NSC-TISI-TIS 17028
CALIBRATION D0G1

Certificate No.:
Equipment:

Calibration Report

2202934-001-01
Electronic Batanca
Maodel: ¥5RZ04
Serial No,: C117635043

Capacity: 220 o

Manufacturer:

Resolution:

METTLER TOLED:G

0.0001 g

ID No.: LUAEWAS.012/2564

Date of Calibration: 13 May 2022 Page 3af 4
Calibration Results: (Continued)
Calibra ; 0-2009
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Mominal Yalue Standard Value Awarage Reading Coeraction Uncertainty Coverage Facor
o [ A { g =gt [ B | &
Unload 0,00000 0.0000 0.0000 (1000085 .00
0.01 0.01000 0.0100 0.0000 0000085 2.00
.02 0.02000 0.0200 00,0000 0.000085 2.00
0.05 005004 1.0500 0.0000 0.000085 2.00
01 0.10001 01000 0. 0000 0000085 200
0.2 0.20001 02000 1.0000 0.000085 2.00
0.5 0.50002 05004 0.000 0.000085 2.00
1 1.00001 10000 0.0000 0. 000086 2.00
2 2.00003 2.0000 0,000 0.000086 2.00
3 3.00004 3.0000 00000 0000087 2.00
5 5.00002 5.0000 0.0000 0.000087 2.00
1a 10.00001 10,0000 0.0000 0000088 2.00
20 20.00004 20.0000 0.0000 0.000092 2.00
3 000005 00001 L0001 0.00010 2.00
40 40.00008 40.0001 0.0000 0.00011 2.00
45 4500010 45.0001 0.0000 0.00013 2.00

F-C5-012 Revision: 01 Date: 20-04-65

1
2008 HEESEMISLELNS 35 MUUASMUSUSUNS WIoLMoEiu ILEUTiwss g ariuumuns l@ﬂmi‘luﬂ']‘l_lﬂ‘

1: 2008 Sa 35, Arunamann Road Bang ¥ Khan Subdisrict, Bang Phiat Disirict, Bangkok LOFO0, THalkand
| Bt +EE[0) 2SS BEEE . Fax +66[0) 2ueS BELS

Certificate No.:

Equipment:

Calibration Report

% b
el ..,'u'\"

MNEC-TISI-TIS 17028
CALIBRATION 0081

2202934-001-01
Electronic Balance
Model: XSRI04
Serial No.: C117635043

Capacity: 220 ¢

Manufacturer: METTLER TOLEDO
Resolution:  0.0001 g

ID Mo.: UAE.WAS.D12/2564

Date of Calibration: 13 May 2022 Page 4 of 4
Calibration Results: (Continued)
n Range: 0 -200g

Calibration Adjustment: Intzrnal Calibration
3. Departure from Nominal Value:

Hominal Value Standard Walus Average Reading Caorrection Uneertainty Coverage Factor
{6 [ g 1 g { g i T &
50 50,0004 50,0001 -0.0001 .0a011 2.00
55 55.00005 55,0041 0.0000 000012 2.00
60 60.00005 60,0001 -0.0001 000012 2.00
65 65.00007 65,0002 -0.0001 0.00013 2.00
70 7000004 70,0002 =0.0001 0.00013 2.00
75 75.00010 75.0002 -0.0001 0.00013 2.00
80 B0.00009 B0.0002 -0.0001 0.00014 2.00
as BE.00011 85.0002 -0.0001 0.00014 2.00
an a0.00012 ai.0002 =0.0001 0.00015 2.00
100 100, 00008 100.0003 -0.0002 0.00016 2.00
120 120.00011 120.0003 -0.04002 0.00018 2.00
150 150.00012 150, 0004 0.0003 000031 2.00
200 20000015 200, 0004 .0003 0.000z28 .00

The reported uncertainty of measuramant was based on a standard uncertainty multiplied by a coverage f,
providing a keved of confidence of approwimately 85 %,

F-C5-012 Rewision: 01 Date: 20-04-65

]
2008 pILaSLaUELNS 36 NUUSSTLSUSLINS. KIToUrasdl Leu o Ngoinuenuns l..ﬂﬂaﬁh‘ﬂl.lﬂ’)‘l_lﬁl
SO0 S0 36, Arun Amann Rosd, Bang Y xhan Subcsnct, Bang FHlat Disnct, Bengkok, 10700, Thaland
1Bt 060 2Le= 8008 Fax +B5[0] SLa2 85LS

nfl.eeth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂm
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES . F
53000 PATTANAKARN ROAD S0 18, SUANLUANG. SUANLUANG BANGKOK 10250 .

TEL. (:2717-3000-27  FAX, 0-2719.59484 CALIBRATION 0048

Cert. No.: 22TM30

Certificate of Calibration FRPEEARES
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE. WAD.015/2561
Submitted by : United Analyst and Engineering Consuliant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanaong,
Bangkok 10280

Location : Lab Floor 2
Received Order : 17 February 2022
Calibration Date : 17 Fabruary 2022
Ambient Temperature ; (26+103°C
Relative Humidity : [50+£30)%

Calibrated by :

Approved by :

{/j Parnthippa Tameyakul
{¥ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

L@NEIS LNAIVAN
A 0038099

Equipment : BOD Incubator Cert. No.: 22TM20
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2202-04460C-1

Procedure Used :-
Calibration were conducted using calibration procedurs CP-0OTO2 according to direct measurement
method with Data Acguisition which connected with Resistance Temperatura Detector [ RTD ).
The temperature scale used was based on IT5-80.
Condition of this result of calibration
1. Referance standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022
2. This ceriificate is valid only to the item calibrated on date and place of calibration.
3. This certificafion is traceable to the International System of Unit
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
Temp. (°C) 28 28
REL.Humid. { % ) 68 75
AL Supply { Volt ) 226 226
L3
Position : e
ID No.:
1 18-10RTD-01
2 18-10RTD-02
3 18-10RTD-03
Probe Installation Details : Dimension of Chambar : 4 18-10RTD-04
e 0 em D= 062 m 5 18-10RTD-05
= A0 e Vi = 5 ] 22-10RTD-10
e= 0 em H = yios e 7 18-10RTD-07
Capacity= 089  m . Vet T ag
9 (ref) 18-10RTD-09

BNEII LNAIUAN
a 1096042
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Equipment : BOD Incubator Cert. No.: 22TM90
Condition As-Received : Used Item Page.: 3of 3
Referance : 2202-04460C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc uuc Temperature Temperatura Overall Urisrtaliny Coverage
Paint Setting Reading stability uniformity Variation Factor
(*ch (*c) (*c) (£°C) (*C) {"C) (£°C) k
20.0 19.5 16.4 0.30 0.58 1.0 0,55 2
Calibration Measured Temperature | °C )
Point Paosition
{°C) 1 2 3 4 5 8 | % 8 9 (ref.)
20.0 20.154 20,013 20.356 19.939 19.834 19.761 ! 18.817 19.824 19.922

Average : The average of 30 values in each position

Temperature stability : One-half of the greatest maximum difference of measured temperature at any ane sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature al the reference location which are observed at the same time or at as close an observation time as
possible o determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurament was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %,

-ola-

L@NEII LNAIVAN
a 1096041

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES

53404 PATTANAKARN ROAD 501 18 SUANLUANT, SUANLUANG BANGKOK 1025)

S MNEGC-TISHTISITOZE
EL, 0-271 7T-3000-2 WXL O-2T 195484 CALIBRATION DDSE

ert. No.; 22TM305

Certificate of Calibration i
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
ID No. : UAE WAD. 018/2551
Submitted by : United Analyst and Engingering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Lab Floor 2

Received Order : T April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by :

{ 4 Pomthippa Tameyakul
(¥} Malea Butkruea
{ ) Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

wnehslumunu
A 0040248
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Equipment :

Condition As-Received :

Reference ;
Procedure Used :-

BOD Incubator
Used |tem
2204-00150C-2

Cert. No.: 22TM305
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
methad with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale usaed was basad on |TS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument

Maodel

Sarial No.

Cert. No.

Due Date

1) Data Acquisition 34870A M¥41021843 22LM4
2. This ceriificate is valid only to the item calibrated on date and place of calibration.

10 Jan 2023

3. This cerification is traceable to the Intemational System of Unit,
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Frash air setting : Mot Available Environment during calibration
A Beginning Finished
Temp. (

2 4 p. { C 1 2r a7

REL.Humid. { % ) 56 59

= o AC Supply  Volt ) 222 221

g et
@
H & o H2
= — $ Position : i
. Pk ID No.:
B - a

Wiz o JHe o = 1 18-04RTD-01
= 2 18-04RTD-02
i 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-D4RTD-D4
&= 10 cm D= 062 m 5 18-04RTD-05
b= 10 em W= 3 m B 1B-D4RTD-06
c= 10 em Ha s 7 18-04RTD-07
Capacity= 089  m’ ] 18-04RTD-08
9 (ref. ) 18-D4RTD-08

@nensluiee
a 1104314

Equipment : BOD Incubator Cert. No.: 22TM305
Condition As-Received : Used Item Page.: 3of 3
Referance : 2204-00150C-2
Result of Calibration :- {* 1 Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uucH uuc* Temperature Temperature Overall r—— Coverage
Paint Setting | Reading stability uniformity Variation Factor
[7C) (°c) (°C) (z°C) (°c) () (+°C ) k
200 | 20,0 20.0 0.50 0.44 1.1 0.64 2
Calibration Measured Temperature | °C )
Paint Position
{25} 1 " 4 5 ) 7 8 9 (ref.)
20.0 20.0B0 20.056 F 19,866 19.826 19.685 19.656 18,818 18,878 19.888

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temparature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeaneity within the chamber under steady-state conditions.
Qverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

MNote : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a level of confidence of approximately 95 %.

-olo-
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Hanna Instruments (Thailand) Ltd.

H k N N A 410¥67-68 Soi Retchadapisek 24, Raichadapisck Rd., Samsen-nok,
l n St r u m e n 1: S Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : HIT-2200-01 54

Page: 1 of 3
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIB39800-02 Serial No.:  HO185001

Manufacturer :

Hanna Instruments

Made in : Romania

Condition As-Received : Used Product

Reference : RE220234

Customer name :

Received date :

United Analyst and Engineering Consultant Co., Lrd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

21 February 2022

Calibrate date : I March 2022
Issue date : 2 March 2022
Ambient Temperature : (25+2)°C
Relative Humidity : (50+£15)% RH

Calibrated Location :

Calibrated by :

Hanna Instruments { Thailand) Ltd.

Mr. Pichit Petthong Mr. Anan Suwanchaisakul

Calibration Engineer Authorized Signatory

N HN
RIHANNA

Instruments
{ Thaitand) Limied

This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate on date and place of calibration anly.
** This certificate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand)

MR AN

LE]ﬂﬂ’l'ilNﬂ’J‘UQN

Certificate Mo, : HIT-2209-0] 84

InStrquﬂtS Page : 2of 3

Condition of this result of calibration

Reference Standard Instruments :

| H N & '
Instruments | Maodel Serial No. Certificate No. Traceahle
| Thermometer | Technology Promotion |
HI935005 03250060101 21T167
With Sensor | Association ( Thailand-Japan )

Reference / Procedure :

This equipment was calibration by comparison to the reference standard (Standard platinum
resistance thermometer) whose accuracy is traceable to the national standard. The calibration was performed
by generating the specified working point of temperature then recorded the temperature reading values
against the reference standard according to Hanna Calibration Laboratory work Instruction No. 141,

This temperature scale used was based on [TS-20

All data shown below were as-received values without adjustment,

SITE CALIBRATION

SLOEOROFO
DO
QROFOEORO)
ORGRCIORD
@@ ®OE

@nas lumIuay |
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HANNA

instruments

Result of Calibration :

Certificate No, : HIT-2209-0184

Page: 3 of 3

| Calibration Unit Under ‘ Unit Under Temperature Uncertainty of
. Point Calibration Setting | Calibration Reading Stability Measurement
I 150050 - {°C) ! 150.6(°C) 1.3{°C} *0.35(°C) _.
Calibration | Average Smndarcll Reading (*C) )
Paoint (°C) ’_ Position
: 1 2 3 4 B
' 150.2 1504 | 1504 150.3 150.2
[N 7 ' 8 9 0
150.4 150.9 . 15].1_ 151.1 _ISD.G i
_— 11 12 ‘ 13 14 15 il
150.4 151.0 151.5 151.3 150.5
L 16 17 | 18 19 0
150.3 | I_’\'E:R | 151.2 151.2 150.5 [
21 | 5) ‘ 1 24 25
150.2 L 150.3 ; 150.5 150.4

150.3

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%

** End of certificate **

anas lumuay |

Verification Certificate

Certificate No.: 2202361-001-01
Client name: UNITED ANMALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2202361
Operation No.: 2202361-001
Date of Receipt: 4 April 2022
Date of Calibration: 4-6 April 2022
Calibrated by  mr.Nuttapol Niyomchat Approved by
Specialist ( )
Manager, Division of Calibration Laboratory
Date of Issue: Responsible for the Technical Management Team

11 April 2022

The uncertainties are for a confidence probability of approximately 95 %%,

This Ceriificate is isswed in accordance with the conditions of accreditation granted by the Thai Laborabory Accreditation scheme wiich
hizs assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards |2boratory. This certificate may not be reproguced other than in full
except with the prlor written approval of the National Food Institute,

F-C5-004 Rewision: 0 Date: 14-12-61



1436
Area Highlight



Verification Report

Certificate No.:
Equipment:

Date of Calibration:

2202361-001-01

HEATING BLOCK DIGESTION

Moded: 2520 Serial No.: 31794469
Resolution: 1 " ID No.: UAEWAS.011/2560
Manufacturer: FOSS

4-6 April 2022

Paga 2of 4

Verification Report

Location: Laboratory Room, MATIOMAL FOOD INSTITUTE
Ambient Temperature { 25 + 3 ) °C
Relative Humidity { 55 £15) %
Line Valtage { 220 + 10 ) Vot

Environment Condition:

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
campared ta temperature obtained fram reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
- Al data show below were final values and the initial data may be abtained upon request.

2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
Digital Thermometer | 34570A/34501A | MYaI045576/MYal194450 4 N.M. Technical
with Thermocouple Type R TC#161-103 f CHE101-103 T21031 2-hprd022 | .o Laboratary

This certificate is tracsable to international system of units (SI Units).
This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate as shown on date and place of calibration only.
Condition of Calibrated item : Good
ULC* Description
Time of Record » Hour 30 Minute At L U

Without adjustment ||  After adjustment

Lo B

=

Result of Callbration :

F-C5-012 Revision: DO Date: 14-12-61

Certificate No.: 2202361-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.; 91794469
Resalution; 1 °C ID Me.: UAE.WAS.011/2560
Manufacturer: FOSS
Date of Calibration: 4-6 Aprll 2022 Page 3 of 4
Calibration point: 3|0 °C
Calibration result:
Reporting of Temperature
Block No. ”UEI,?:?““’“ "uc*(f;’d'"“ Stability (£°€) | 1y o onaard - ”“'E‘i’f;'}"t"
1 380 380 0.13 376.48 1.5
2 380 380 0.12 376.58 L5
3 380 380 0.12 376.51 1.5
I 2 380 380 0.14 376.70 L6
5 380 380 0.18 37681 1.6
b 380 380 0.12 37723 1.6
7 280 380 0.12 377.37 1.5
B 380 380 0.13 376.68 1.5
9 380 380 | 0.14 376.72 1.5
10 380 380 0.18 378.97 1.6
11 380 380 0.25 37879 1.6
12 3BD 380 0.11 377.14 1.6
13 380 380 0.19 379.65 1.6
14 380 380 0.16 37961 15
15 380 | 380 0.16 378.66 1.5
16 280 | 280 0.15 379.18 16
i7 380 380 0.23 377.39 1.6
18 380 380 0.11 I 16
19 380 380 0.22 376.64 1.6
20 380 380 0.16 376.56 1.6
Matg;

= UUC* = Unit Under Calibration

-Immersion depth of standand thermometer in tube level high of sand Is equal heater plate of UUC.

- Stahbility = One-half of the greatest maximum difference of measured temperatures &t one sensors,
for at beast half an hour after reaching steady state.

F-C5-012 Rewision: 03 Date: 14-12-61
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Certificate No.:
Equipment:

Verification Report

2202361-001-01

HEATING BLOCK DIGESTION
Modal: 2520
Resalution: 1 L ID No.: UAEWAS.011/2560

Serial No.: 91794459

Manufacturer: FOS5

Date of Calibration: 48 April 2022 Page 4 of 4
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Dizgram of Digestion Unit

Mote:

= UUC* = Unit Under Calibration

TOP VIEW

-Immersion depth of standard thermameter in tube level high of sand is equal heater plate of ULIC.
- Stability = One-half of the greatest maximumn difference of measured temperatures at one sensors,
far at |east half an hour after reaching steady state,

The repart uncertainty of measurement was based on standard uncerfainty muitipied by co
praviding a level of confidence of approximately 95 %.

F-C5-012 Revsion: 00 Date: 14-12-61

NIIILNAIUAN

FOSS

Customer Service Report

20212

I Date: I SUl2 R

] Customer: I "—"mi.f:tl- Aryalwst omd En!_.-.ger-,.ql Address:

i Irstrumment: I hatu LTat=Y

FO35

33BE Sirinrat Buliding, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Kiongtoey, Bangkok, Thailand 10110

South East Asia

Report No:

6623

T wiig

I Serial: ] F{BEIOE

Hours Travel To Customer Labour Travel From Customer
Start %.00 oo - {£.00 3rs | te.50 a
Finish .50 30 iy 13 o= 46-C10)s G hrs- 7. 20 | Linrs,
Job Type
Application Special Standard
Normal Courtesy Wisit Installation S Training
Distributor PpiA Onboarding Cuate I House
Interng Warranty Repair Pt
Digital Service Sales Support Remote Other
| PO/ Quate Number: | |
| PMA Type | | contractne. | |
Details of Work [ Test Condition / Status
- Unmack seceelee Ln%@-:- s i s B L [=]"4
M_EEMa.' ity & o
| - it T o e n—'-arﬁnl-rLeAlkr.d' e i gy eede e o
|~ cemedoy ipies mna 0 Oa PO, Sk

Instrurnent Ready for Use

[ ok | metox |

Part No: Batch

Description

Oty

| Waould you be willing to particlpate in o brief survey in order to tell us how we performed?

|

naslumuAy
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FOSS

Customer Service Report

7% 15 17

Date:

FOSS South East Asia

3388 Sirinrat Building, 25th — 26th Flogr, Unit Mo, 3388/90,
Rama IV Read, Klongien , Klongtoey, Bangkok, Thailand 10110

Report No:

6534

A .- ml } i + I '-' A |
I Customer: | S N ER - Melliny [Address:

[ instrument: | T4 ied [seriak | “ £y &
Hours Travel To Customer Labour Trawel From Customer
Start 2o 6.5 a-12 aem by ] i
Finish 5 0 L |
lob Type
Application Special Standard
Normal Courtesy Visit Installation Teaining b
Distributar PiA Onboarding Cuote In House
Internal Warranty Repalr M
Digital Service Sales Support Rirrmate Other
| PO/ Quote Number: |
| PMA Type ] ] Contract Mo, |
Details of Work / Test Condition Jsz:w_s_
Covie
Instrument Ready for Use | ok 7| Notok I

Part No: Batch

Descrigtion

aty

naslumunu

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOS5
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB’s Application Notes.,

2 Purpose

This installation Qualification is designed to assure that:

= The Kjeltee instrument is received complete, with all required parts in good condition.
» The location of the instrument is environmentally and ergonomically suitable

= The instrument is assembled and configured correctly

» Suitable eleciricity and water are supplied to the instrument, see table 2 for requirements.

3 Identification

Description II Serial Number

Kjeltec 8100 Distillation Linit q14%

FOSS Analytical A'S

Tel +45 7010 337

FOSS Analytical AR
Bax 70

Customer Support, B003 7242 f Rew, 1

wnanslupaugy ©
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4 Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write “Y™ in the right column of the table immediately following.

Packing List Item Acceptance Criteria Pass/Y/N)

Kjeltec 8100 Distillation Unit Ne visible damage, received in v
undamaged FOSS Analytical's standard I
shipping container

Accessory kit, according to packing Included. Mo visible damage, received in

list undamaged FOSS Analytical’s standard ’-]J
shipping container

Handling device for digestion tube Included. No visible damage. '~1J

Tanks with level sensors for Waste, | Induded. No visible damage.

Alkali and Water Y

Receiver flask Included. No visible damage. Y

One digestion tube 250ml Included. Mo visible damage. e

One digestion tube 100 mil l‘{

Tulze adapter Included. No visible damage. Lf

User manual Kjeltec 8100 Distillation Unit ¥

Owners guide Kjeltec 8100 Distillation Linit i

Quick guide Kjeltec 8100 Distillation Unit '}’

Spare parts manual Kjeltec 8100 Distillation Unit L

Application notes AN 300 included y
AM 303 included

Customer Support, G003 7242 / Rev. 1

wnansluAugl

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verify that the instrument installation site meets the acceptance criteria given in the table below. If

0, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria Pass (Y/N)
Adequate space for instrument Dimensions 48x58x69 cm Y
AC supply available for instrument 200-240 ¥
50/60Hz
Current 10A K
Cold water supply available 2 L/min at 30°C Y
Drain For cooling water and waste (depending
on local waste disposal legislation) Y
Ambient temperature Max. 40°C Y
Ambient humidity Max. BD% relative Y
Internal fuses T10A AH ¥

Customer Support, 6003 7242 f Rew, 1

wnansluaIugy




5.2 The instrument must be assembled correctly

Verify that all tubes are correct connected. I so, write “Y™ in the right column of the table
immediately following.

Instrument Tubing Connections Acceptance | Pass
Criteria (Y/N)
1 Z 3 q "
| Visual Y
‘ verification
5| & by installer
- i
Bal -

000 o000
| ooo0 o000 |

¥

-

e
Qe

=
Ho
P
-

12 1110 9

Deionised water in (steam generator)
Deionised water in {dilution water)
*) Receiver solution in

Alkali in

Powver

Mot used

External titration module

Level sensors

B LI I U N

Cooling water in (tap water)

10. Waste water out {tube drain vessal)
11, Drain

12. Cooling water out (tap water)

*) Only on Kjeltec 8200

Customer Support, 5003 7242/ Rev, 1 L‘ana"]i‘luﬂ‘]‘uqu Al

5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. If so, write “Y in the right column of the table immediately
following.

Action Expected Response Pass (Y/N)
Switch on the power The instruments start up and the self test
will run.
The sample counter shows the number of Y
analysed samples since first power and
the Software Version shows the version
of the instruments software,
After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed.
Turn on the cold water tap Mo visible reaction
Press the “Manual” view The Manual menu is opened ¥
Open the door with the handle,
place the test tube and receiver flask Y
in position. Close the door.
Select Dilution and press Start Water is added to the tube Y
Select Alkali and press Start Alkali is added to the tube Y
Select Steam and press start After heating up, steam is entering the ¥
tube
Select Drain and press Start The tube is drained Y
1
Customer Support, B003 7242 7 Rev. 1 Lanaqiluﬂ'JUﬂu 5(6)
q




6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted,

Deviation Action Comment

7 1Q Documentation

Upon successful completion and recording of all instructions above, sign and date this sheet below.
If required by customer, leave one signed copy with instrument,

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Installed By: Parmipo Ohnem

Company: __Foss SEA .

Customer Name: - THl - Lraneering
azai 5 9

Company: Ui st and Enﬁfneer'inj‘

Date completed: July2s 2022

Customer Support, G003 7242 / Rev. 1

wnaslumunu
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Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes.

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

= Alkali volume
»  Distillation Accuracy
«  Distillation Repeatability

3 Identification

Description Serial Number

Kjeltec 8100 Distillation Unit, 200-240 V 50/60 Hz q1 939052
FOSS Analytical Ars Tel +45 7070 3370 FOSS Analytical AB Tel +46 42 361500
65 Slangerupgate Fax +45 7010 3371 Box 70 Fan +45 47 340349
D-3400 Hillerad E-rrail support@foss.dk SE-263 21 Hoganas E-mail supportéfoss.dk
Denmark Wik v, fioss. dis Sweden Wb www' foss.dk

NasluAIuAN o

Customer Support, 6003 7246 / Rey. 1




4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate a mean value.

1. Choose “Manual” in the menu. (When starting up the instrument Program | is loaded)

2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
door.

Water
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube.

2. Measure the collected water in a graduated measuring glass and note the result in table 1
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube,

2. Measure the collected alkali in a graduated measuring glass and note the result in table 1
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Table ! Volume control

Test Result Expected result Passed (Y/N)
Water volume %7 il 76- BAmi

iy mil Y

1 ml

Mean_H26% m

Alkali volume S ml 47- 54 ml
_%t ml \T’
5% mil

Mean 7233 mi

Customer Supgort, B003 7246 / Rov, 1

4.2 Verify the distillation procedure, accuracy and
precision
The distillation principle is to convert ammonium (NH4 ™) into ammonia (NH3) by using an alkali

(NaOH) and thereafter steam distil it into a receiver flask containing boric acid and titrate with
standard acid solution using colorimetric end-point detection, Ammonium sulphate, a substance
with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
calculated from obtained resuit.

The way to perform this test will be described in the following.

Chemical Check
Use ammonium sulphate (NHg):2804 purigy > 99.5% *#)

Mol. weight = 132,14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water 80 mli

Alkali 50 ml NaOH (40%wiw)

Receiver solution 30 ml boric acid (4%)

Distillation time 5 minutes

SAfE 3 seconds

Titrant 0.2N HCI1

For reagent preparation see Appendix A

I Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with a standard acid

solution using colorimetric end-point detection. If the blanks are less than 0,2 ml continue with
the recovery lests:

2 Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3. Run the six samples according to above analysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Calculate the recovery according to below equations. Expected results of recovery should be
100%61%.

Recovery test Result Expected result | Passed (Y/N)
Blank value (water blank) 1. 0% 0.05-0.20 ml g

2 %% ml
Recovery

wnansluAIvAl =

Accuracy 99-101% Y
[ P P LV 4
Precision Sh<i%h ¥
1
Customer Support, 6003 7246 / Rev. 1 Lana']i‘luﬂquﬂu
9
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*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available 5

Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Purity I Nitrogen content Deviation Action Comment

98,5% l 21.00% -

59,6% | 21.12%

99,7% 21.14%

99,8% 21.16%

99,9% 21.18%

01095 6 0Q Documentation
lmf- PR }x N %14.007 %100 Upon succr.:ssl'"u] cumplet_iunl of tests above, sign and date this sheet below. If required by customer,
% Nitrogen = ——t- =it T i leave one signed copy with instrument.
i - L
B e If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.
N=N lity of ti 3 imal.
ormality of titrant to 4 places of decimal Pertormed B:
Y Niirogen e
% Recovery= ————————x 100
21.09
Customer Name:

Ll som Pl Company:
" a-15a.9 2554 Date completed:
&
@

=

—
L

Customer Suppart, 5003 7246 / Rew, 1 L‘aﬂaqihjﬂquﬂ‘u 4N Customer Suppory, S003 1245 £ Rev. 1 Lﬂﬂaqiluﬂ']‘l]ﬂu 5




7 Appendix A

7.1 Preparation of Reagents

7.1.1  Alkali
To convert ammonium into ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litre of solution. Commercially available in concentrations up to 50 %. Do not
A B s T P

use concenirations above 40 % as this will iead to crysial formation impairing ihe function of
pumps. I you can only buy concentrations > 40 %, dilute il before use.

e

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI
{hydrochloric acid) concentration is what it is supposed to be. A titration against a predetermined
solution of sodium carbonate as described below is thus necessary. Incorrect HCI concentration can
otherwise cause substantial errors.

« Standard substance
Weigh approx. 10 g of anhydrous sedium carbonate (Na;CO;). Use a mortar to make a fine
powder, Dry it for 1 hat 265 °C or 2 h at 200 °C. After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.

« Indicator solutions
Dissolve 0.1 g methyl red in 100 ml methanol. Dissolve 0.1g bromocresol green in 100 ml
methanol.

»  Procedure
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight

(W). Transfer the sodium carbonate to a receiver flask and add 40 ml of H,O (distilled or
deionized). Add & drops from each of the indicator solutions. Titrate to pink. Mote the amount
in ml used (A,). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water. Continue the titration until the next pink colour
change occurs. Note also this volume

{As). Boil the solution for a few minutes. Cool rapidly to room temperature under running
water. Continue the titration until the next pink colour occurs. Note also this volume (A,)

Mote! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its temperature
during standardization. If temperature corrections are necessary, sufficient accuracy may be
obtained by use of a correction table. (AOAC 942.25)

Customar Support, 6003 7246 / Rgv. 1

wnaslumunu

6(7}

7.2 Calculation
18,870 ¥,

Modarity (M) ‘—'m
(] 2 3

Note! Concentration must be accurate to four digits, i.e. 0.2000 M.

Note! The colour change of this official procedure (AOAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methy red and 0.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methy! red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0,20 m1)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 1 very hot deionized water. Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromacresol green solution (100 mg in 100 ml methanol) and 70 ml of methy! red
solution (100 mg in 100 ml of methanol). Dilute to 10 1 with deionized water and mix carefully.

Naote! The addition of alkali is to achieve a positive blank value. This should, however, be kept
between (.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

1. Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 | flask with the formula: ml 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. To check proceed as follows using 25 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI directly into the borie acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 m] HCl is obtained. If a positive blank is not achieved, add

further small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achieved.

Customer Support, 8003 72456 / Rew. 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit manufactured by FOSS Analytical. The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
intended for laboratory use analyzing parameters as specified in FOSS Application Notes.

3 Purpose
The guidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 8100 Distillation unit
consistently perform according 1o a specification appropriate for its routine use. Main activities in
the PQ) phase are;

» Preventive maintenance

=  On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PQ but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A yearly service is
recommended (service agreement).

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Maintenance.

FOSS Analytical A/ Teleas poanzan FOS5 Analytical AD Tl 445 42 361500
63 Slangerupgade Fax +45 7010 337 Box 0 Fan +46 42 740349
DHC-3400 Hillerod E-mall supportifoss.di SE-263 21 Hoganas E-mail support@ifoss. di
Denmark Web woan, foss.dk Sweaden Wb waw foss.dk
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K350,) to the digestion mixture. 1i’s important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
for a specific Kind of sample material.

The block temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).

Use the reagents and method procedure specified in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggesied standard maiterial for internal quality control:

Ammaonium sulphate [(NH,»;80,], min. 99,5 % (mass fraction), with certified purity.

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Alternatively ammonium iron(II) sulphate, (NH,); Fe (S0.); x 6 H;0, with certified purity may be
used.,

Tryptophan (Cy H;;N;0;), minimum assay 99 % (mass fraction). Nitrogen content 137.2 g/kg, Do
not dry in an oven before use.

Acetanilide (CsHoNO), minimum assay 99 % (mass fraction). Nitrogen content 103 6 g/kg. Do not
dry in an oven before use.

Sucrose, (C2Hy20,), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values. If blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly run recovery studies to check the accuracy of procedure and equipment:

= Nimogen loss. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, H:S0,,
elc). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,

= Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen contet

according to the current procedure in use. The recoveries of tryptophan shall be >98.5 %: the
recoveries of acetanilide shall be =99.5 %.

= Disiillation and titration efficiency — Distil 0.10 - 0.15 g £0.0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure and/or inaccurate

concentration of the standard volumetric hydrachloric acid solution (should

be adjusted to four decimals accuracy according to procedure in AN,300)

Custaener Support, G003 7383/ Rav, 2 Li]ﬂa']ﬁ' ﬂTUﬂqu
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External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Report No. "
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Calculation and Expression of Results

ELRRY]

- _ 14.007(F: = Ve)N % 100% 2
" m :
c
o
Where: @ |
Wy is the nitrogen content of the sample, expressed as a percentage by mass. &
-4
s is the numerical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.
g
¥y is the numerical value of the volume of the hydrochloric acid standard volumetric solution >
used in the blank test, in milliliters, expressed to the nearest 0,05 ml. E
o
N is the numerical value of the exact normality of the hydrochloric acid standard volumeiric :D,
solution, expressed to four decimal places. =
] is the numerical value of the mass of the test portion , in milligrams, expressed to the

nearest | mg for sample weights >1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

51 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance,

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order. Please
make copies and use them regularly as they can often help us (o help you in the unlikely event a
system malfunction.
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DOQE Services Co. Lid.

DQE Servi ces 32 50i Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Calibrated by :

Phone : +66 (002 538 2054, Email : dqeservicesinfo@gmail.com HocTaims iruas
CERTIFICATE OF CALIBRATION
Certificate No.: 5P22-016 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No. : MY15410009

1D No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Technical Manager

The calibraticn result is applied only to the above calibrated item and was found accurnte as shown on date and place of calibration only,

The measurement capability of the laboratory and iis irsceability 1o recognized national standands £nd 1o the unit of messurement realized ot the corresponding

nutional siandards laboratory. This. certificate may not be reproduced other thar in full except with the prics written approval of the DOE"Scn'iccs Co., Led.

ten

Quality Manager

Fu-?ﬂ@-ﬁz RO1 11172021
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DQE Services Co., Ltd. DQE Services Co,,Ltd,
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprso-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230 PALX™ DQE Services 3250l LadpraoWanghin 55, Ladprao-Wanghin R Ladprao, Ladprac, Bangkok 10230 =
Phone : +66 (012 538 2034, Email : dgeservicesinfo@gmail.com :r;:—:;;ﬁ Phone : +66 (012 538 2054, Email : dgeservicesinfo(@gmail.com m&nﬁ&]uﬁ
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 2 of 5 Certificate No. : SP22-016 Page 3 of 5
Environment Condition : Ambient Temperature 25 + 5 B Calibration Results : Without adjustment
Relative humidity 55 +20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Unecertainty Coverage lactor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.) (Ahs) (Abs) (Abs) (Abs) k
: 0.0000 0.0000 0.0000 0.0028 2,00
Certified Reference Materials :
i 0.5787 0.5755 0.0032 0.0031 2.00
Material Serial No. Certificate No. Due date 1.0490 1.0436 0.0054 0.0029 .00
2.1900 21847 0.0053 0.0075 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.0000 0.0000 0.0028 2.00
&b 0.5607 0.5588 0.0019 0.0034 2.00
Absob Standard set 7
obance Standard se 25757 05929 22 October 2023 1.0247 1.0232 0.0015 0.0035 2.00
Wavelength Standard set 25806 95916 22 October 2023 2135 21 0.0018 0.0082 2.00
0.0000 0.0000 0,000 0.0028 2.00
Wavelengih Standard set 25758 95915 22 October 2023 0.5236 0.5197 0.0039 0.0029 2.00
465
0.9634 0.9625 0.0009 0.0028 2.00
Traceability This certification is traceable to the International System of Unit maintained at National - 1.9763 1.9752 0.0011 0.0070 2.00
) e 0.0000 -0.0001 0.0001 0.0028 2,00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
_— 0.5191 0.5171 0.0020 0.0031 200
Spectral Band Width of UUC : 15 nm 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
Scan Speed of UUC : 90 nm/min 0.0000 0.0000 0.0000 0.0028 2.00
- 0.5523 0.5509 0.0014 0.0030 2.00
Scan Interval of UUC :  0.15 nm. 1.0809 1.0799 0.0010 0.0029 2.00
2.0391] 2.0329 0.0062 0.0080 2.00
Resolution of UUC: Photometric  0.0001 Abs.
il N 0.0000 0.0000 0.0000 0.0028 2,00
Windangth v (A o 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
. 1.9294 1.9265 0.0029 00082 4@ ' 200
lﬂﬂ"lil&lﬂ')ﬂﬂﬂ imlﬁmﬂﬂ.ﬁ
FM-TOR-02 RO1 1/11/2021 FM-T08-02 ROl 141172021




DOQE Services Co.,Ltd.
DQE ' 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Services NN
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com sacrsin s
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMSs Values UUC Reading Correction Unecertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00
= 0.7478 0.7421 0.0057 0.0056 2.00
si7 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
ad 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
- 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
1
enshslumuny

Fi-TOR-02 RO 17112021

DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprag-Wanghin 33, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (002 538 2054, Email : dqeservicesinfoi@ gmail com ST
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.} (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2875 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 043 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 4454 0.54 0.18 2.00
453.66 4532 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00
536.59 5362 0.39 0.18 2.00
637.98 6383 -0.22 0.18 2.00
431.38 431.0 0.38 018 2.00
472.50 4725 0.00 0.18 2.00
513,47 513.5 -0.03 0.18 2.00
52B.88 528.5 038 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 6847 =0.30 0.18 2.00
740.72 T40.8 -0.08 0.20 2.00
T48.55 T48.5 0.05 0.18 2.00
BO7.03 807.3 -0.27 0.18 2.00
879.28 879.0 028 0.18 2.00

Bemark : - UUC = Unit Under Calinsation
= MiA = Not Avainble
- The result exparded uncerainty of measurement U i stated as the standard uncertatnty of meassrement multiplied by the covemge factor k ,
which far n pormal distribution comesponds 1o a coverage probwbility of approximately 95%
=¥ Indicates non TISI accredited

- End of Certificate -

wenehslumunu
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DQE Services Co. Lid.

DQE Seruices 32 So1 Ladprao-Wanghin 53, Ladprao-Wanghin Rd_, Ladprao, Ladprao, Banglkek 10230 B
Phone : +66 (()2 538 2054, Email : dgeservicesinfo@ gmail eom upcraime ria

CERTIFICATE OF CALIBRATION

Certificate No. : SP22-007 Page 1 of 5

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

1D No. : UAE.WAS.006/2552

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : Approved by : PR
Y Iu},gﬂ, PP by AT
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

The calibration result is applied caly bo the sbove calihrated item and was found nccurmte as shown an date and place of calibragion cnly,

The mezsurement capability of the labomtory and its tracesbdlity to recognized nationsl standards and b the unil of measenement realized at the comresponding

nitional sandands Inborwiory, This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Lid

FM-T08-02 ROL 1/1 172021

Lanms‘lumuqu

DOE Services Co. Ltd.

DQE Seryvices 32 Soi Ladpmo-Wanghin 55, Ladpmo-Wanghin Rd., Ladprao, Ladprao, Banghok 10230 B
Phone : +66 (002 538 2054, Email : dqeservicesinfod@gmail. com TS T

REPORT OF CALIBRATION

Certificate No. :  SP22-007 Page 2 of 5
Environment Condition: Ambient Temperature 25+5 C

Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 QOctober 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Widthof UUC: 4.0 nom.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1  nm.

Resolution of UUC: Photometric  0.001 Abs.

Wavelength 0.1 nm,

FM-TOR-02 ROD 171152020
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DQE Services Co.,Ltd.
DQE Services 12 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Rangkok 10230 ) *‘-
Phone : +66 (002 538 2054, Email : dqeservicesinfod@gmail com s s i
REPORT OF CALIBRATION
Certificate No, . SP22-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) {Abs) {Abs) k
0.0000 0,000 0.0000 0.0028 2.00
420 0.5787 0.577 0.0017 0.0031 2.00
1.0490 1.050 =0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
440 0.5607 0.560 0.0007 00034 2.00
1.0247 1.023 0.0017 0.0035 2.00
21229 2.118 0.0049 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
G 0.5191 0518 0.0011 0.0031 2.00
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5523 0,552 0.0003 0.0030 2.00
= 1.0809 1.082 =0.0011 0.0030 2,00
2.0391 2033 0.0061 0.0079 2.00
0.0000 0.000 0.0000 0.0028 200
0.5601 0.562 =0.0019 0.0031 2.00
& 1.0512 1.052 =0.0008 0.,0030 2.00
1.9294 1.925 0.0044 0.0079 2.00

FAE-TOB-02 RO 111172021

Lanms‘lumuqu

DQE

Services

DOE Services Co, Lid.
32 Sei Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladpro, Ladprac, Bangkok 10230 ,",." g

Phone ; +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com WRC_TISTE TFazs

CALMAATION (484

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 4 of 5
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
() (Abs) (Ahs) {Abs) (Abs) k
4 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.746 0.0018 0.0057 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
- 0.0000 0.000 0.0000 0.0050 2,00
0.2912 0.291 0.0002 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.638 0.0068 0.0055 2.00

FM-TOE-02 RO1 1701200210
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DQE Serviees Co. Ltd,
DOE .. . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpeso, Ladprao, Bangkek 10230
2ervices e .
Phone : +66 (02 538 2054, Email : dgeservicesinfod gmail.com nEsTaLne T
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 5of5
Wavelength Accuracy :
Chilvis Vaiues UUT Reading Correciion Unceriainiy Coverage facior

{(nm.) (nm.} (nm.} (nm.) k
241.54 240.8 0.74 018 2.00
279.40 278.5 0.90 018 2.00
288.70 28R.0 0.70 0.18 2.00
33422 333.5 0.72 0.18 2.00
161.26 360.5 0.76 0.18 2.00
41848 418.0 0.48 0.18 2.00
446,70 446.0 0.70 0.18 2.00
453.20 453.0 0.20 0.18 2.00
460,06 459.5 0.56 018 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.2 0.74 018 2,00
440.74 440.0 0.74 018 2.00
47222 471.6 0.62 0,18 2.00
513.70 513.0 0.70 0.18 2,00
528.72 528.0 0.72 018 2.00
574.60 5738 0.80 018 2.00
585.48 584.6 0.88 0.20 2,00
684.63 6340 .63 .18 2.00
740.27 7308 0.47 0.20 2.00
T48.28 T47.8 0.48 0.18 2.00
807.16 B06.4 0.76 0.18 2.00
87970 8788 (.90 018 2.00

Remark : - ULC = Unit Under Calinration
- KA = Mod Avaiable
= The result expanded uncenainty of measurement U is stated as the standard umcertinty of measurement multiplied by the covemge factor & |,
which for 2 pormal distribution cormesponds to a coverage probability of spproximately 95%
= ® [ndicates nos TISI accredied
- End of Certificate -

FM-TOS-02 ROT 17112021
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AN
5344 PATTANAKARN ROAD S0I [8. SUANLUANG, SUANLUANG BANGKOK 10250

NEC-TERLTIZTO2E

TEL. (-1717-3000-27  FAX. (127105484 EALBRATION D08

RYICES

Cert Mo Z2TMEEZ
Page.: 1 af 3
- - L]
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial Ne. : YB15.0187
ID No. : UAE MIC.003/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory
Received Order : 7 April 2022
Calibration Date : 7 April 2022
Ambient Temperature : {26 +10)°C
Relative Humidity : (50 +30) %
Calibrated by : Prawit Sodavitchit
Approved by :
{ )} Pormnthippa Tameyakul
{ f] Malea Butkruea
{ ) Suwit Imjai
Issue Date : 18 April 2022
]
wnehslumunu
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Equipment : Incubator
Condition As-Received : Used Item
Reference : 2204-00160C-1
Procedure Used :-

Calibration wers conducted using calibration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on |TS-90,
Condition of this result of calibration
1. Reference standard instrument;-

Instrument Maodel Serial No. Cert. No.

1 ) Data Acquisition 349704, MY44067817 291LM10 2
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit.
Result of Calibration :- [ * ) Without Adjustment
Function of UUC* : Temperaiure Source

Cert. No.: 22TM563
Page.: 2 of 3

Due Date
0 Jul 2022

Eguipment : Incubator Cert. No.: 22TM563
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2204-00180C-1
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc uuc* | Temperatura Temperature Owverall Uricattality Coverage
Point Setting | Reading ] stability uniformity Variation Factor
("C) 7cy. | (") | (£°C) {°C) {°C) [£°C) Kk
35.0 350 | 350 | 0.12 0.53 0.79 0.30 2
Calibration Measured Temperature | “C )
Point Position
("C) 1 2 3 4 5 [ 7 8 9 (ref)
35.0 | 35.170 35167 34938 34.844 34 816 34.854 34.584 34.730 34.780

Fresh air setting : Close Environment during calibration
Ll Beginning l Finished
Temp. (°C ) 26 ' 26
oz 4
REL.Humid. { % ) 60 B2
3 3 AC Supply { Valt ) 220 220
C? reé
H ! H2
i Ref. Std.
3 . % Position : =
Jed a oE ?f/" ID No.:
= L c =} 3 -

2 b 1 15 RTD?.'_1 1
i 2 15RTD2M2
3 18RTD2M13
Probe Installation Details : Dimension of Chamber : 4 15RTD2/14
as 50 om D= DA m 5 15RTD2/15
b= 50 &m W= 0.64 m B 15RTD2M16
c= 50 ocm H= D.80 m 7 15RTD2M17
Capacity= 026 m? & 15RTD2/18
B (ref.) 15RTD2/19

pEs LA

a 1104310

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the raference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout chssrvation,
UuC® : Unit Under Calibration

MNote : The reported uncertainty of measurement was included stability and excluded uniformity .

Tha reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-olo-

2NFITLNAIUAN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

2344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGEKOK 10250 RRECTa s Eﬂulpmﬁnf : ||'IGL|b&[I'Jr ceﬂ. Nﬂ.: 22TM503
TEL. 2717.3000-27 FAX. fu3T10-0454 CALIBRATION D08 Condition As-Received : Usad ltem Page..‘ 2of 3
Reference : 2205-00030C-4
Procedure Used ;-
Cert. No,: 22TM503 Calibration were conducted using calibration procedure CP-OT0Z according to direct measurement
Certificate Uf (j ﬂlibrﬂtiﬁn Page.: 1 of 3 method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration

Equipment : Incubatar 1. Reference standard instrumant:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Memmert 1} Data Acguisition 349704 MY 48023932 21LM8 08 Jul 2022
2, This cerlificate is valid only to the item calibrated on date and place of calibration.
Model : IPP 260 3. This cerlification s traceable to the International System of Unit.
Result of Calibration :- { * ) Without Adjustment
Serial No. : WE18.0033 Function of UUC* : Tamperature Source
Fresh air setting : Mat Available Environment during calibration
ID No. : UAE.MIC.021/2581 R EIRETNNES| Beginning Finished
ﬁ . Temp. { °C ) 23 22
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. REL.Humid. { % ) 53 54
3 Soi Udomsuk 41, Sukhumvit Road, 5 o AC Supply ( Voit ) 221 220
Bangchak, Phrakhanong, 3 e
H !
Bangkok 10260 l& " |8 T Ref. Std.
Location : Microbiology Leboratory (302) s ID No.:
S WiZ o /T-L ° .n, / 1 20-16RTD-1
Received Order : 3 May 2022 R 2 20-15RTD-02
Calibration Date : 3 May 2022 b 3 20-16RTD-03
Ambient Temperature : (26x10)°C Probe Installation Details : Dimension of Chamber : i 20-16RTD-04
Relative Humidity : (50 +30)% a= 50 om 0= 0.50 m 5 20-186RTD-05
Calibrated by : Krisda Malee : ; :g zrmn \::: gz : ? ;gl :z:gﬁf
Capacity = 0,26 m? 8 20-16RTD-08
9 (ref.) 20-16RTD-08

Approved by :

Approved Signatory

{ /) Pornthippa Tameyakul
(¢ ) Malea Butkruea
[ ) Suwit Imjai

Issua Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

NAIUAN lﬂmi‘lﬂﬂ?uﬂl{



1436
Area Highlight



CORPORATE SERVICES

MAA PATTANAKARNE

EQUIPMENT CALIBRATION AND TESTING SERVICES

B, SUANLUANG, SUANLLAN

ANGRKOK M350

1/ NEC-TIBLTIS1TO2S
TEL.0-2717-300H1-27 FAX. 0-2719-0d34 CALBRATION 0048

Equipment : Incubator Cert. No.: 22TM503

Condition As-Received : Used Item Page.: 3of 3

Reference : 2205-00030C-4

Rasult of Calibration :- {* ) Without Adjustmeant

Function of UUC* ; Temperature Source

Fresh air setting : Not Available

Callbration | UUC* M Temperature Temperature Overall T Coverage
Paint Setting | Reading stability uniformity Variation Factor
(°C) (c) ey [£°C) L°C) ("C) [ +°C ) k
220 220 22.0 0,051 0.095 0.18 0.30 2
44.0 440 44.0 0.10 0.83 1.2 0.32 2

Calibration Measured Temperature [ “C }
Point Paosition
{°C) 1 2 k] 4 5 ] 7 8 9 (ref.)
220 22.238 22.200 22.139 22.207 22.184 22178 22,138 22.168 22.161
44.0 44 604 44 8570 44.240 44,315 43,974 44,446 43.584 44,209 44.306

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature &t any one sensor
Temperature uniformity : The maximum differance of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation tims as
pozsible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Ovaerall Varlation : The Differance of the maximum and minimum measured temperatures throughout observation,
uuc* : Unit Under Calibration

Mote : The reporied uncertainty of measurament was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 85 %.

-o0o-

lﬂm{lﬂﬂ?m .

Cert. No.: 22TMEES
Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Modal :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

{ i"r.:l Males Butkruea
() Suwit Imjai

Issue Date :

Water Bath
Memmert

WHNE 14
L414.1407
UAE.MIC.006/2558

United Analyst and Engineering Consultant Co,,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

7 April 2022
7 April 2022
(2610 )°C
(50£30)%

18 April 2022

I'he Uncertainties are for a confidence probahility of approximately 95 %

I.ﬂ'd']ﬂ.ﬂﬂ')‘l.lﬂﬂ
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Equipment : Water Bath
Condition As-Received:  Used ltem
Reference : 2204-00160C-4

Procedure Used :-

Cert. No.: 22TMS565
Page.: 2 of 3

Calibration were conducted using in-house calibration procedure GRP-0OT04 according to direct
measurement method with Data Acguisition which connected with Industrial Platinum Resistance

Thermomaeter { IPRT ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Madel Serial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MY440687817 21LM10 20 Jul 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International Systern of Unit.

Result of Calibration :- { *) Without Adjustment
Function of UUC* : Temperalure Source
Environmental AC Voltage Supply
{°C) { WR.H. ) [ Velt )
Beginning of Calibration 26 62 220
Finished of Calibration 26 65 220
. Ref. Std.
Position : ID No.:
T 1 TORC143
) 7 70RC144
2 et " 3 70RC145
I’ 4 TORC148
5(ref.) TORC147

Front

tnms‘lﬁmﬂm .

Equipment : Water Bath Cert. No.: 22TM565

Condition As-Received : Usad ltam Page.: 30f 3
Reference : 2204-00160C-4
Result of Calibration :-  { * ) Without Adjustment
Function of UUC™ : Temperature Source
Calibration uucr uuc* Average” Standard Reading ( "C )
point Setting Reading Position
(°C} [°c) {°C) 1 2 3 4 5 (ref.)
44.5 445 44.5 44,424 44,409 44 478 44,470 44.581
Callbration | 1 iformity | Stability Uncertalnty b o
point Factor
("C) (e (£°C) (£°C} k
44.5 0.22 0.039 a.15 2

Average® : The average of 30 values in each position,

Uniformity : The maximum difference of measured iemperatures at any sensors and the measured tempearature
al the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum differance of measured temparature at any one probe,

UUC* : Unit Under Callbration

Mote : The reported uncerainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
covarage factor k, providing a level of confidence of approximately 85 %

-ofo-

tonahslundnids




TECHNOLOGY PROMOTION ASSOUCIATION (THATLAND-JAPAN)
RVICES

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING
34 PATTANAKARN ROALD 501 18, SUANLUANG, SUANLUANG BANGEOER 1125

REC-TISLTIS1 7028
TEL, {-2717-3000-27  FAX, 0-2719-9484 EALIBRATION 2003

Ceart. No.: 22TM564

Certificate of Calibration rese
Equipment : Water Bath
Manufacturer ; Memmaert
Model : WNE 14
Serial Na. : L414.1410
ID No. : UAE.MIC,0D7/2558
Submitted by : United Analyst and Engineering Consultant Cao.,Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260

Location : Microbiolagy Laboratory
Received Order : T April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+£10)°C

Relative Humidity : {50+30)%

Callbrated by : Prawit Sadavitchit

Approved by :

{ /4 Pomthippa Tameyakul
(¥ ) Malea Butkruea
[ ) Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

: [BﬂGWiiNﬂ?UﬂN

Equipment : Water Bath Cert. No.: 22TM564
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2204-00160C-5

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acguisition which connected with Industral Platinum Resistance
Thermometer | IFRT ).

The temperatura scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrumeant Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349704 MY44067817 21LM10 20 Jul 2022

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This cerification is traceable to the Intemational System of Unit,

Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
[*C) [ %RH. ) { Valt )
Beginning of Calibration 26 B0 220
Finlshed of Callbration 26 62 220
s Ref. Std.
Pasition : ID No.:
= 1 TORC143
1 2 TORC144
3 TORC145
4 TORC146
S(ref.) TORC147

Front

anﬂu'mUM .
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Calibration Certificale 1D
THZ058-008-040722-ACC-TH

Mattiar-Toledo (Thailand) Lid.

B48/4 - B46/5 Laselle Rd., Bangna Tai Swo-District
Bangna District, Bangkok 10260

+BE 2723 0382

MT-TH. SanviceSupportf@imi.com

METTLER TOLEDO

NSC-TIS-NS 17025
CALIBRATION DDER

Accuracy Calibration Certificate

Equipmant : Water Bath Cert. No.: 22TM564
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2204-00180C-5
Result of Calibration :-  ({ * ) Without Adjustment
Function of UUC*® ; Temperature Source
Calibration uuc~ uuc* Average® Standard Reading | "C )
point Setting Reading Position
| (e (*C) (‘c) 1 2 3 4 5 (ref.)
[ 44.5 445 44.5 44 408 44 530 44.542 44 635 44 581
Calibration | |, formity | Stabllity Uncartainty Eavstapd
point Factor
(*C) [°C) {£'C) (£°C) L3
445 0.16 0.068 015 2

Average® : The average of 30 values in each position.

Uniformity : The maximum difference of measured tamperaturas at any sensors and the measured tamperature
at the reference location which are cbserved at the same time or at as close an cbservaticn time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions,
Stability : One-half of the greatest maximum diffarence of measured temperature at any one probe,

UUC* : Unit Under Calibration

Note : The reported uncerainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 .

-olo-

Customer
Company: United Analyst and Engineenng Consultant Co., Lid
Address: 3 Sei Udom Suk 41, Sukhumit Rd_, Bang Chak
City: Fhra Khanong Contact: Suwit Chotnok
Zlp | Postal: 10280
Stata { Provinoa: Bangkok

ll

Order Numbser: "

T

Weighing Deavice

Manufacturer: Meitler Toleds |I'ISI:I'|.Ir1'|EﬂtT'|"pE: Weighing Instrumant
Medl: MSE0ASI01 Asset Number: UAE MIC.O0B/2853
Sarial No.: BOO7010311 Terminal Modst: L
Building: L Terminal Serial No.: it
Floor: 2 Tenminal Assat No.: Pafa
Reom: Balanca Room (206)
Readability (d)
1 620 g 0.001 g
Procedure
Calibration Guideling: EURAMET cg-18 v. 4.0 (11/20135)
METTLER TOLEDD Work Instrusction: CPANDO220

This calipration cartificata contsing maasurements for As Found calibration. No As Left ¢

wias nol madified aMer A% Found calibration, Therefore, resulis for As Left comaspond 1o As

The sengiliv

In danca with EURAMET c¢g-1B (11/2013), the les lsads ware selected to reflact the sp
sccommodate specific calibration condiions.

Temperatuns: Humildity

on was performied because the devica

ound.

af the weighing instrument was adjusted before calibration with @ busi-in waight.

ecific use of the welghing device or io

As Found Starl Start: 49,9 % End: 583 %
As Found Callbration Date: 07-Apr-2022 Calibrator:
As Left Calibration Date: MiA
Esgue Date: De-Apr-2022
Approved Signatony:

O 0o E

Gofteare WVersion: 1.230.268

TTLER TOLEDO

Repon Vamnso:

This is an origh iy N0l panaly reEodued wihou

Farm Mumier. Fi writian parmiesicn of the mawng calbeaion laponatory

‘lensnslumunu

Fage 1 ol 5
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Calibration Carificate ID
TH2058-046-04 07 23-200-TH

METTLER TOLEDO Service

Measurement Results
Repeatability

Calbration Cartificate D
TH2058-096-040722-ACC-TH

METTLER TOLEDO Service

Tast Load: 200 g

- A5 Found
* pr 3
1 200,004 g Min As Laft 1 [Tesl Pe
ahd
2 200.001 g A
10 4 f
3 200.001 g BB
4 200.001 g 'y 3d
5 200.001 g A 2a
B 200.000 g A, g Vd )
7 200.001 g S
B 200.00% g A
5 200.000 g HA,
10 200.001 g A
| 1
Standsard
Biaviction 0.0004 g NIA
"
Tha "d” in the graph represants the readability of the 'ange.'mlzrﬂl in which the
tes was perfemad,
The resulis of this grapn are based upon the absolule values of the differences
Arom the mean value,
Eccantricity
Test Load: 200 g
3 * |
1 200,001 Mits |
. 1d 1d |
2 200,001 g NiA |
3 200,002 g MiA |
4 2000029 MiA |
5 200,000 g hiiA 0d d |
2 5 !
Maximum ST T =
Deviaien 0.001g L s Found

The “d” in tha granh reprasems the readabillity of the rangasintaryal in which
the teest wars perfomed.

Softwers Version: 1.22.0.268
Rmport Vemon: 216,13
Form kumber. F10G3C

& NETTLER TOLEDO Page 2of 5

1
This is &n crignal docUmen| and may not b pamaly reprmduced winoul m l
s i g A NFIITLNAIUAN

Error of Indication
As Found
k
1 0.000g 0.000g 0.000g )
2 0.500 g 0.500g 0,000 g 2
k] 1.000 g 1.000g 0,000 g 2
4 50.000 g 50000 g 0.000 g 2
5 100.000 g 100,000 g 0.000 g z
G 150,000 g 150,000 g 0,000 g 2
7 200,000 g 200,001 g 0,001 2
] 300.001 g 100,001 g 0.000 g 2
a 400.001 g 400,001 g 0.000 g 2
10 500001 g 500,002 g 0,001 g 2
11 600,001 g &00.001 g 0.000 g 2
As Faund
* ps Left
E
E s - 1‘-,_\ ________ il e mpresed |egibilly of Be graphics
g anly INCIESEn] MBssUramant pors
B are shawn and measurement paints
?é'- { cloga Lo zern ane rol deplayed
ol

Cabbralion Poinis [g]

The uncanainty stated is the expanded uncartasty &l calibralion obltaned by mudliplying the standard combined uncertainty by the
coverage factor k - which can be lerger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
af walues with @ probabily of approximately 95%

The user |5 responsible for maintaining environmantal conditions and the seitngs of e waighing iNsSrument when il was calbrated

Sniwang WYanson 1.0.288 & METTLER TOLEDS Pagedof 5

1
Fapart vamian: 218,13 Tris is 8n crgnal gocumant and may not ba parialy reproduced winoul |r 1
Form Number: F103C wiien panmissien of (he issung calioraton latoratory. ﬂms Nﬂ’]uﬂ“




SN METTLER TOLEDO Service

TH2058-098-04 07 22-A0C-TH

Test Equipment

All welghts used for metrological 1esting are traceable io natienal or international standards, The weights were calibeated and ceriified by

en accredited calibratien laboratory.

Weight Set 1: OIML F1

‘Weight Set No, WSS Date of |ssue: OF-Jul-2021

Cartificate Mumber. COM-0137-21-C Calibration Due Date D7-Jul-2022

Walght Sst 2 DML E2

Waight Sat No. W5a0 Date of |ssue: 23-Feb-2022

Cerificate Number; CHE561631 Cafipration Due Data 14-Aug-2023

Tharme Hygromater

Equipment MNo.. IN1E1 Dunte al e 14=Jun-2021

Certificate Number; 21H1220 Calibration Dua Date: H-Jun-2022
Remarks

FACT adjustment functionelity activated

Equipment condition: Good

Hext calibralion according to cusiomer's procedure
Calibration data not decide by calibration laboratary

End of Accredited Section

The inforrmation below and any aitachments to this calibration cerificate are not part of the accredited calibretion.

Caration erste 10 METTLER TOLEDO Service

THZ2058-096-0407 22-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Sotware Version: 1230200 ® METTLER TOLEDOD Fage 4 al 5

Beport Vemmion: 24613 This i an original documeni and may rol be partially eoodocesd wirou! P L]

i wilioes parmassion of fhe issuing cabbration abormlony. lnms “ﬂquﬂ‘u

Stated |5 the expanded uncartainty with k=2 in use. The formula shall be used for the eslimation of the uneenainly under consideration of

the errors of indication, The value R repressnts the nel lnad indication in the unit of measure of the device

W uneenainty in uss 30108 K

ar the: evaluation ol 1he measurenm

Temperature coefficie

Tarnperatura range on site for the evaluation of the maasurement uncartainty in use dK

Linearization of Uncertainty Equation

1| oootg 620 Uy = 1.2 mg + 0.0186 mglg + R NIA

Tao optimize the stabilty of the lineerzation, baskdas of the zaro losd only increasing measuremant points with a test load of 5% of the
measuremant rangs or larger ane taken lor the caloulation of the lingar equation,

Absolute and Relative Measurement Uncertainty in Lise for Various Nel Indications (Examples)

0.062 g 1.2mg 1.8% A s
0620 g 1.2mg 0.20% A, A
6200 o 1.3myg 0.021% A NiA
62,000 g 24mg 0.0038% A )
£20.000 g 13mg 0.0021% [T A
E £
£ 4
2 5
H
B ¥
i z
B 2 }
S
\Wiighing Fange [%] Reaing [a]
As Found As Left
Software Version: | 200268 & METTLER TOLEDQ Page 5ol §
Fmport Wermon, 21611 Thiz i = crignat documen| and may nok be partally eproduced wibhoul (e 1

Froom Numper F103C Wil parmssion of P UG calbraton labomimy. lﬂms Nﬂ’]un“
L]




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES X: EQUIPMENT CALIBRATION AND TESTING SERVICES
S304 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

WSC-TI5I-TIS1 25

TEL. D-2717-3000-27 FAX. 0-2719-9434 CALIERATION 8008

Cert. No.: 22TMB9

Certificate of Calibration Page.: 1of 3

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Serial No. : BO2664

ID No. : UAE MIC.014/2550

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong,
Bangkok 10260

Location : Air Analysis Unit
Received Order . 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26+10)°C

Relative Humidity : ({504+£30)%

Calibrated by : Kunchit Promprat

Approved by :

{/-) Pornthippa Tameyakul
(¥ ) Malee Butkruea
{ ) SBuwit Imjai

Issue Date : 22 February 2022

LE]ﬂﬂ’l'ilNﬂTUQN

A nnTanan

Equipment ; Autoclave Cert. No.: 22TMB9
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04440C1

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-0TO3 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T
The temperature scale used was based on |TS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Agquisition 349704 MY44035217 21LM30 23 Dec 2022
2. This cerfificate is valid only to the item calibrated on date and place of calibration.
3. This cerfification is traceable to the Intemnational System of Unit.
4, This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with materal infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to ba dry at the end of cycle,
Result of Calibration :- () Without Adjustment

Function of UUC* ; Temperature Source
Environmental
{"C) | (%RH ) [ Volt §
Beginning of Calibration 27 68 226
Finished of Calibration 27 65 226
. i s Ref. Std.
Position Description ID No.:
t = |Center of chamber 22-10TC-01
2= Temperature sensor 22-10TC-02
3= Exhaust port 22-10TC-03

T\
Laﬂmﬂmmuqu

a 1NaRNR1
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Eguipment : Autoclave
Condition As-Received : Used Item

Cert. No.: 22TMB2
Page.: 30f 3

Reference : 2202-044400C-1
Result of Calibration :- (™} Without Adjustment
Operating parameter Set : Temperature = 122 G
=1k Sterilization period = 30 minute D
uucr UU(?‘ B Average* . Stability Pmss.me Uncertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
. L_’\:J (°C) ETE) [(£°C )| (MPa) & "ij 2 k
1 122.373 |
122 122 2 122.421 0.32 0.12 1.2 2
3 122,282 B
Average* : The average of 30 values in each position,

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Mate : The reported uncertainty of measurement was included stability and excluded uniformity ,

The reported uncertainty of measurament was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximataly 95 %

-olo-

a 1MN39RNRN
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A7fu REHEITY ABAmezd
1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | gBHC Liquid-Liquid Extraction, Gas Chromatographic Method!®
o ﬁ-BHC Liguid-Liquid Extraction, Gas Chromatographic Method!™
6 | B-BHC Liquid-Liquid Extraction, Gas Chrematographic Method™
T | y-BHC Liquid-Liquid Extraction, Gas Chromatosraphic Method™
8 | Biochernical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Methad™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadrmium 1) Digestion, Direct Air-Acetylene Flame Method!”
| 2) Digestion, Electrathermal Atomic Absorption
Spectrometric Method™ |
3) Digestion, Inductively Coupled Plasma Method!
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method!™
3) Open Reflux, Titrimetric Method!™
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weishted-Ordinate Spectrophotometric Methad™
14 | Copper 1) Digestion, Direct Air-Acatylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!
15 | Cyanide 1) Distillation, Colorimetric Method™!

=,

2) Flow Injection Analysis Method!™ ;;\,".t‘fﬂ‘d'l J

16 0,p-D0T...

‘o
U BN FEhaTed
16 | op-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | 44-00T Liquid-Liguid Extraction, Gas Chromatoeraphic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Methad™
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | Endosulfan |l Liquid-Liquid Extraction, Gas Chromatographic Method!®
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liguid-Liquid Extraction, Gas Chromatographic Method™!
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colarimetric Method™®
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liguid-Liquid Extraction, Gas Chromatoeraphic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method™
2) Extraction, Direct Air-Acetylene Flame Method™
31 |Lead 1} Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method!®
33 | Mercury Digestion, Cold-Vapor Atormic Absarption Spectrometric
Method!™ '
34 | Methaxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ .
3) Digestion, Inductively Coupled Plasma Method[‘”j‘/ﬁif

36 Oil & Grease...
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36 | Cil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!™

37 | pH Electrometric Method™

38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods™

42 | Total Dissolved Solids Dried at 180 °C*

43 | Total Kjeldahl Nitrogen Semni-Micro-Kjeldahl Method™

44 | Total Suspended Solids Dried at 103-105 °Ct

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation!™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation!™

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

ldifu d1uau 126 Ten1s

a7Au Asuadie Az

1 | Acenaphthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Ligquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spactrometric Method™

3 | Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic

Mathod™
2} Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method[‘”%q"mé

4 Anthracene...

-

ATTUANY

e [y
AIATIEA

10

11

12

13

14

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benzia)anthracene

Benzene

Benzolb)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzolalpyrene

1) Liguid-Liquid Extraction, Gas Chromatographic

Method™

2} Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'"

Digestion, Inductively Coupled Plasma Method!!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method'
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1) Digestion, Electrothermal Atomic Absarption
Spectrometric Method!™

2) Digestion, Inductively Coupled Plasma Method™
1} Liquid-Liguid Extraction, Gas Chromatographic
Method!

2 Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2} Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method"

2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method['u%,m’}j

15 Benzalg,h,ilperylene. ..
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20

21

22

25

24

25

26

27

28

29

Benzole,h,perylene

Berylliurm

Bis(2-chloroethyllether

Bis{2-athylhexyllphthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

1) Liguid-Liquid Extraction, Gas Chromatographic
Method
2} Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method!®
1]

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

32

33

34

3h

26

37
38
39

a0

41

Chlorodibrormomethane

Chloroform

2-Chlorophenol

Chromium

Chromiurm (Il

Chromiurm (V1)

Chrysene

Cyanide
2,4-D
DoD

DDE

boT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad™!

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colarimetric Method; Calculation™ :
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

1) Colorimetric Method™

2) Extraction, Air-Acetylena Flame Method™

1) Liquid-Liquid Extraction, Gas Chrornatographic
Methad™

2) Liguid-Liquid Extraction, Gas Chromatoeraphic/
tass Spectrometric Methad™

Distillation, Colorimetric Method™

Liguid-Liquid Extraction, Gas Chromatographic Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Iass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"!

2] Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liquid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™ <

Purge and Trap Gas Chroma:fjraph]cmlass

Spectrometric Method™ </

30 Chlorodibromomethane...

42 Dibenz(a,hlanthracene. ..
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44

45

a7

a3

a9

50

51

52

53

54

55

56

57

Dibenz(a,hlanthracene

Bi-n-butyl phthalate

1,2-Dichlorchenzens

1,3-Dichlorobenzene

1,8-Dichlorobenzene

3,3"-Dichlorabenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylens

2,4-Dichlorophenol

1,2-Dichloropopane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2] Liguid-Liquid Extraction, Gas Chromategraphic/
Mass Spactrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad'™

Purge and Trap Gas Chromatoseraphic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chrematoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
ethod™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric Method™® ;rm‘ﬁ
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&1

62

63

64

3

66

a7

68

69

Diethyl phthalate

2,4-0imethylphencl

2.4-Dinitrophenol

2 4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Flucranthene

Fluorene

Heptachlor

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatosraphic/Mass
Spectrometric Methad™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chroratographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'

Purege and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chrormatographic
Method"”

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method["]a-'

58 Diethyl phthalate...

T0 Heptachlor epoxide...
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71

T2

73

74

75

6

[

T8

79

81

Heptachlor epoxide

Hexachlorobenzene
Hexachlore-1,3-butadiene
n-Hexane

O-HCH

[-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoaraphic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method!™

1) Liguid-Liguid Extraction, Gas Chromatagraphic
Method'™

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!!

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

s
3) Digestion, Inductively Coupled Plasma Method <yvi]

82 Manganese...

83

84

85
86

87

88

89

90

91

92

93

94

95

Manganese

Mercury

Methanol

Methoxychlor
Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method™!

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad™

3) Digestion, Inductively Coupled Plasma Method™!
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method!®

3) Digestion, Inductively Coupled Plasma Method™
Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

Liquid-Liguid Extraction, (j\as Chr,\cmato—graphichass
Spectrometric Method™ <7y

96 Polychlorinated Biphenyls...
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96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method'™
- PCB 1221 2) Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenal Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrametric Methad™
98 | pH Flectrometric Method™
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chrornatographic/Mass
Spectrometric Methad™
100 | Phenol 1) Distillation, Chloraform Extraction Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene | 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
10& | Tetrachloroethylene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™
107 | Toluene Purge and Trap Gas Chromatographic/Mass

i [\,
Spectrometric Method™ <

#16U BRERGITY sATzd

108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

109 | TPH (Cs- Ca) 1} Purge and Trap, Gas Chromatographic Method?'#!
2} Purge and Trap, Gas Chromatographic/Mass
spectrometric Method 7%

110 | TPH (Coe— Cie) Separatory Funnel Liguid-Liguid Extraction, Gas
Chromatographic Method!®?!!

111 | TPH {Ciyg - Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®*!!

112 | 1,2,8-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

115 | Trichloroethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

116 | 2,4,5-Trichlerophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

117 | 2,4,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

119 | Vanadium Digestion, Inductively Coupled Plasma Method!™

120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!™

121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™®

123 | o-Xylene Purge and Trap Gas Chromatographic/Mass

Q
Spectrometric Method® 5y

108 Toxaphene...

124 p-Xylene...




-@en-

G-

HATuany

Fhmaed

p-Xylene

Xylene (Total)

Zinc

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylere Flame Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™!

4y (U .

GREEIGA A

oy

Famsaed

Antimany

Arsenic

Cadmium

Carbon Monoxide
Chlerine

Chromium

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1} Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1] Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method™

Isokinetic Sampling, lon Chromatographic Method™

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flarme Method™

2) Isckinefic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flare Method™

2) |sokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Absorption Sampling, Gas Chromatoeraphic Method B

=l

—

10 Dioxins/Furans...

g1y fsuaie FEhATei

10 | Dioxins/Furans Isakinetic Sampling™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Flucride Isokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™!

14 | Lead 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2} lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 | Mercury Isckinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

17 | Mickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Meathod®!
2) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

18 | Opacity Ringelmann's Method™!

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™

20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™

. 2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™

22 | Sulfuric Acid Isokinetic Sarmpling, Barlum-Thorin Titrimetric Mathod!®!

23 | Total Suspended Particulate | lsokinetic Sampling, Gravimetric Method!™

24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

25 | Xylene 1) Bag Sampling, Gas Chromatographic Method™

i
2} Adsorption Sampling, Gas Chromatoeraphic Method%?

dufjpa..
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Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®®2

2} Ultrasonic Extraction, Gas Chromatographic
Methode2

Digestion, Inductively Coupled Flasma Method! ™

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[z.s.ts]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?814

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™¥

4) Digestion, Inductively Coupled Plasma Method
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method®63

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad? 61

2) Digestion, Inductively Coupled Plasma Method

[7,13]

[7,13]

1) Waste Extraction, Digeslion, Flame Atomic Absorption
Spectrometric Method 24

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®61¥

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™

4) Digesticon, Inductively Coupled Plasma Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatagraphic Method ™%

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method!'®#

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®514

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2443 %p{N

10

11

12

13

14

Chrormium (1)

Chrarmiurm (V1)

Cobalt

Copper

2,40

oob

3} Digestion, Flame Atomic Absorption Spectrometric
Method ™4

4} Digestion, Inductively Coupled Plasma Method™¥

1) Waste Extraction, Digestion, Flame Atomic Absorpticn
Spectrometric Method; Waste Extraction, Colorimetric
Method: Calculation@e1848!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®513:18

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:
Calculationl™ 8118

d) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation 1318l

1) Waste Extraction, Colorimetric Method®!®

2) Alkaline Digestion, Colorimetric Method®!¢!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad 51

2) Digestion, Inductively Coupled Plasma Method ™!

1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method®5

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?813

3) Digestion, Flame Atomic Absorption Spectrometric
Method! ™"

4) Digestion, Inductively Coupled Plasma Method™¥

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™®#?

2) Ultrasonic Extraction, Gas Chremateeraphic
MEthDd“':'zz]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%#%

2) Ultrasonic Extraction, Gas Chromatographic
Methogte#2 %r‘rﬁ&

3) Digestion,...

15 DDE...
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15

16

17

18

1%

20

21

22

DOE

DoT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®*#

2) Ultrasonic Extraction, Gas Chromatographic
Method!!®22

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®®#

2) Ultrasonic Extraction, Gas Chromatosraphic
Methodta!

1} Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method™®##4

2) Ultrasonic Extraction, Gas Chromatographic
Methodle2d

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*

2} Ultrasonic Extraction, Gas Chromatographic
Method!102!

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®%2

2) Ultrasonic Extraction, Gas Chromatographic
Method!1e22

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrametric Method®51%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method® 1

3) Digestion, Flarne Atomic Absorption Spectrometric
Method™

4) Digestion, Inductively Coupled Plasma Method!™¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method! !

2) Ultrasonic Extraction, Gas Chromatographic
Methad! 022

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spactrometric Method"!

2) Waste Extractian, Digestion, Inductively Coupled

Plasma Method®51 =)

3) Digestion,...

23

24

25

26

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2,5,5 - Tetrachlorohiphenyl
- 2,3 4 4 -Tetrachlorobiphanyl
-22,34,5-
Pentachlorobiphenyl

3} Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method

4) Digestion, Inductively Coupled Plasma Method ™
5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad®®%!

2) Ultrasonic Extraction, Gas Chromatographic
Method 1422

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methadé1¥

2) Digestion, Inductively Coupled Flasma Method™¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®4"

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method®41¥

3) Digestion, Flare Atomic Absorption Spectrometric
Method™™*

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funrel Liguid-Liquid
Extraction, Gas Chromatographic Method?%2

2} Ultrasonic Extraction, Gas Chromatographic
Meth-:-d“'lms.-w_')‘,-

22455,
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28
29

-22455"-
Pentachlorcbiphenyl
-2334 6
Pentachlorcbiphenyl
-22.344.5-
Hexachlorobiphenyl
-22.345%5"-
Hexachlorobiphenyl
-22,3,55 6
Hexachlorobiphenyl
-224455-
Hexachlorobiphenyl
-223344'5
Heptachlorobiphenyl
-2234455-
Heptachlorobiphenyl
-22344.56-
Heptachlorobiphenyl
-2234556-
Heptachlorobiphenyl
-22.33,4,455 6
Nonachlorobiphenyl
Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method &

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!22

Electrometric Method™*

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method&2™

2] Waste Extraction, Digestion, Inductively Coupled
Plasma Method?t1!

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

4) Digestion, Inductively Coupled Plasma Method”'”%v@

30 Silver..,
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32

53

34

25

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®51%

2) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 813

2) Digestion, Inductively Coupled Plasma Method™3
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methogt®#

2) Ultrasonic Extraction, Gas Chromatoegraphic
Mathod( 022

1} Waste Extraction, Puree and Trap, Gas
Chromatographic/Mass Spectrometric Method®22

2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad 122

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method63!

2) Digestion, Inductively Couplad Plasma Methad ™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®514

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad®4

3) Digestion, Flame Atomic Absorption Spectrometric
Method!" "

4) Digestion, Inductively Coupled Plasma Method™*

#u 47wy 125 518013

iy frTuaTY EEEIGERE
1 | Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Me.thod[]ﬂ.lﬂ]
2) Ultrascnic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method !
2 | Acetone Purge and Trap, Gas Chromatographic/Mass

Spectrametric Method!!22 g“.ﬂp&

3 Aldrin..,
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Aldrin

Anthracene

Antimony
Arsenic

Atrazine

Barium

Benz(alanthracene

Benzene

[ Benzolblfluoranthene

Benzolkifluoranthens

Benzoic acid

Benzo{alpyrene

1) Ultrasonic Extraction, Gas Chromatographic
Method 1422

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®?!

1) Ultrasonic Extraction, Gas Chromatographic
Method!'24%

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 02

Digestion, Inductively Coupled Plasma Method™!¥

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad ™

2) Digestion, Inductively Coupled Plasma Method™*?!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®!

Digestion, Inductively Coupled Plasma Method"™ 1

1) Ultrasonic Extraction, Gas Chromatoeraphic |
Method®*

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!'##!

1) Ultrasonic Extraction, Gas Chromatographic
Methodo2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 02

1) Ultrasonic Extraction, Gas Chromatographic
Method®24

2] Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad! 28!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™*%2!

1) Ultrasenic Extraction, Gas Chromatographic
Method!924

-lnie-

2) Ultrasonic Extraction, Gas ChroTatographidMass
Spectrometric Method %5l

15 Benzole,h,perylene...

Ay Ansuaie T8z

15 | Benzolgh,iiperylene 1) Ultrasonic Extraction, Gas Chromatographic
Methog?22
2] Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method %2

16 | Beryllium Digestion, Inductively Coupled Plasma Method ™

17 | Bis{Z-chloroethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!!%28

18 | BisiZ-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2!

19 | Bromedichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%]

20 | Brormofarm Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!' 22

21 | Butanol Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!?*!

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™*!
2) Digestion, Inductively Coupled Plasma Method! ™!

24 | Carbazole Ultrascnic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%]

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22!

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!3?

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method e
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 228!

28 | p-Chlorcaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2!

29 | Chlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method'%%

30 | Chloredibromomethane

Purge and Trap, Gas Chromatoeraghic/Mass
Spectrometric Method! % i T,mﬁ

31 Chlorofarm...
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31

32

33

34

Ah
36

37
38
39

41

42

Chloroform

2-Chlorophenol

Chramium

Chramium (Il

Chromium (V1)

Chrysene

Cyanide
24-D
DoD

DDE

DoT

Dibenz(a hlanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method %28

1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Inductively Coupled Plasma Method ™
1) Digestion, Flame Atornic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation™ ]

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculatipn(T41316!

Alkaline Digestion, Colorimetric Method®'

1) Ultrasonic Extraction, Gas Chromatographic
Methad!!%4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 028!

Extraction, Distillation, Colorimetric Method 25253

Ultrasonic Extraction, Gas Chromatographic Method"

1) Ultrasonic Extraction, Gas Chromatographic
Method o

2} Ultrasonic Extraction, Gas Chromatosaraphic/Mass
Spectrometric Methogd!'***!

1} Ultrasonic Extraction, Gas Chromatographic
Methodted

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Mathod™%?#!

1) Ultrasonic Extraction, Gas Chromatographic
Method!®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method! %2

2) Ultrasonic Extraction, Gas Chromatographic/Mass

|3

Spectrometric Method"**9'<;

43 Di-n-butyl phthalate...

A1y ATHaTY ATzt

43 | Di-n-butyl phthalate Ultrasonic: Extraction, Gas Chromatographic/Mass
Spectrometric Methad!'%2¢!

da | 1,2-Dichlorobenzens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 329

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 22

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!12%

47 | 3,3'-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'?%

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'##*!

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22

50 | 1,1-Dichlaroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!>+

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'#%

52 | trans-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##*!

53 | 2,4-Dichlorophencl Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method! 921

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!'2%]

55 | 1,3-Dichloropropane Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method 2

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22!

57 | Dieldrin 1) Ultrasanic Extraction, Gas Chromatoeraphic
Methadl1%22
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%#]

58 | Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %2

59 | 2,4-Dimethylphencl

Ultrasonic Extraction, Gas Chromitographichass

Spectrometric Method!*% =

60 2,4-Dinitrophenal,..
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61

62

63

64

&5

66

67

68

69

70

2,8-Dinitrophenal

2 4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethyvlbenzene

Flusranthenes

Fluorens

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! 02!

Ultrasonic Extraction, Gas Chroematoeraphic/Mass
Spectrometric Method! %28

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®28]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'9%!

1) Ultrasonic Extraction, Gas Chromatographic
Methog"®*

2) Ultrasonic Extraction, Gas Chromatoegraphic/Mass
Spectrometric Method!o%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!'%#

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 828!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2!

1) Ultrasonic Extraction, Gas Chromatographic
Methodm'z"] |
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!%!

1) Ultrasonic Extraction, Gas Chromatographic
Methodfm-?‘”

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?28!

1) Ultrasonic Extraction, Gas Chromatosraphic
Method[”m]

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 42!

1) Ultrasonic Extraction, Gas Chromatographic
Method!t@22!

2) Ultrasonic Extraction, Gas Chromatographic/Mass

-blo-

M,
=]

fArsuany

T ase
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Spectrometric Method"?? <

71 Hexachlorobenzene...

Tl

72

73

T4

75

76

7

78

b

80

81

82

Hexachlorobenzene

Hexachloro-1,3-butadiene
n-Hexanea

OL-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indena{1,2,3-cd)pyrens

lsopharone

Lead

Maneganese

1) Ultrasonic Extraction, Gas Chromatographic
Method0#2

2] Ultrasonic Extraction, Gas Chroratographic/Mass
Spectrometric Method™%#!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric MethodH2!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

1) Ultrasonic Extraction, Gas Chromatographic
Methad!1t:22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!™*!

1) Ultrasonic Extraction, Gas Chramatographic
Method"#2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™#)

1) Ultrasonic Extraction, Gas Chromatographic
Method1022

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %<

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method 2!

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%#

1) Ultrasonic Extraction, Gas Chromatographic
Method 1924

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%!

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Methad! 028

1} Digestion, Flame Atomic Absorption Spectrometric
Method ™14

2) Digestion, Inductively Coupled Plasma Method!
1) Digestion, Flame Atomic Absorption Spectrometric
Method™ 14

2} Digestion, Inductively Coupled Plasma Methad™*Ex

83 Mercury...
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84

85

86
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88

89

90

9l

92

93

94

95

Mercury

Methanal

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™®

2) Digestion, Inductively Coupled Plasma Method™¥
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric MethodH2#!

1} Ultrasonic Extraction, Gas Chromatosraphic
Method! 92!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methogd! %!

Puree and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methad!2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! %24

Ultrasonic Extraction, Gas Chromatoeraphic/hass
Spectrometric Methad! %26

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™2

1) Ultrasonic Extraction, Gas Chromatographic
Method"®21

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! %%

1} Digestion, Flame Atomic Absorption Spectrometric
Method™4

2) Digestion, Inductively Coupled Plasma Method ™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2!

Ultrasonic Extraction, Gas Chrormatographic/Mass
Spectrometric Methad™??

Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method!? %ﬂr\ﬂf

96 Polychlorinated Biphenyls...

96

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls

- 2-Chlorobipheryl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 24" 5-Trichlorobiphenyl

- 2,235 -Tetrachlorobiphenyl
- 2,2' 5,5 Tetrachlorobiphenyl
- 2,3.4.4-Tetrachlorobiphenyl
-2,2',3,4,5-
Pentachlorobiphenyl

- 2.24,5,5-
Pentachlorobiphenyl
-233 4 6-
Pentachlorobiphenyl
-22344 5%
Hexachlorohiphenyl
-22.3455-
Hexachlorobiphenyl
-22.355 6

'I Hexachlorobiphenyl

-2204.55-
Hexachlorobiphenyl
-22'33,44.5-
Heptachlorobiphenyl
-22344.55-
Heptachlorobiphenyl
-2,2,344 5 6-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatoeraphic
METhde}'zjl

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!®24

Ultrasonic Extraction, Gas Chromatographic Metr%g]:‘:;f\]f

-22.54.556..
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- 2,234,556
Heptachlorobiphenyl
-223344 55 6-
MNenachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spactrometric Method"28!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method[w'z"]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 02!
99 | Phenol Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method %2
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Method"®#%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!!®2
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™
2) Digestion, Inductively Coupled Plasma Method™¥
102 | Silver Digestion, Inductively Coupled Plasma Method"™!
103 | Styrene Purge and Trap, Gas Chromatographic/iass
Spectrometric Method! 2%
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2?
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22!
107 | Toxaphena Ultrasonic Extraction, Gas Chromatographic Method!'%#
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatoeraphic Methog!##
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%
109 | TPH (C.g-Cig} Ultrasonic Extraction, Gas Chromatographic Methad!%2!
110 | TPH (Caa-Cas) Ultrasonic Extraction, Gas Chromatoeraphic Methogl%2!
111 | 1,2, 4-Trichlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass

Spectrometric Method!'##%! ':)?—1.\,“:]7\,

112 1,1,1-Trichloroethane...

Ealal ATuaiY AT

112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric MethodH#*!

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>?!

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'**!

115 | 2,4,5-Trichlorophenol Lltrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2!

116 | 2,4,6-Trichlerophenaol itrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%#

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!#%!

118 | vanadium Digestian, Inductively Coupled Plasma Method!2

119 | Vinyl acetate Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method! %

120 | Winyl chloride Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method! 229

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2%

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%)

123 | p-¥ylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method">#

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method' 14
2) Digestion, Inductively Coupled Plasma Method!™
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7. United States Enwvironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 30604, 1995

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Methed
5030C, 2003.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 50354, 2000

13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Spectrometry. SW-846 Method 60100, 2014

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Method T000B, 2007.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metl?ads. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846

Method 70614, 1992, 5_\{\,\;?},

16. United Statas..
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16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

17. United States Erwvironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liguid Waste (Manual Cold Vapor
Technique). SW-846 Method T470A, 1994,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid er Semisolid Waste (Manual Cold-
Vapor Technigue). SW-846 Method 7471B, 1998,

19. United States Erwironmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decompeosition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-B46
Method 7473, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1954,

21. United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003

22 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatoeraphy.
SW-8d6 Method BOB1B, 2007,

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method B0B2A, 2007.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons, SW-846 Method
8100, 1980.

25. United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method B8260D, 2018,

26. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-B4é Method 8270E, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method B151A, 1996_3'“\\@.5
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28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Total and Amenable Cyanide : Distillation, SW-846
Method 9010C, 2004,

29, United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-
B46 Method 9013A, 2014.

30. United States Enwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solicd
Waste Physical/Chemical Methods, pH Electrometric Measurement. SW-846 Method
9040C, 2004,

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seil and Waste pH. SW-846 Method 9045D, 200% f&"f\Uj
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